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This manual was prepared to assist pest control operators to 
prepare f or ""certif^catrion under the Michigan Pesticide Control Act of 
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A list of self-help qoestioAs. and instruct.ions for completing the 
questions are at th^ end of each section. If you encounter difficulties in 
using the manual; please consult your county agcicultural^extension agent 
or representative of t;he Michigan Department of Agriculture for assistance. 

Some suggestions on studying the manual ,are: » . / ' . 

1. Find a place and time for study where you will not be disturbed. » .* 

2. Read the entire manual thro<igh once tp understand -the scope and form of 
presentation of the material. ' 

3. Then study one section of the manual at a time. You may want to under- 
line important' points "in the manual or take written notes as you study " 
the section. ; ' 

4. Answer, in writing, ^t he self-help questions at the end of each section. 
Instructions on how I'to use the sel ^^khe Ip questionis in your study are i 

^''included with the questions. These questions are ^intended to aid 
you :fen your study and to help you evaluate ^your knowledge o'f the , 
subject.^ As Such- they are an important part of your study. . 

5. Rer^d the entire manual once again when you have finished studying all' 
of its sections. Review with care any sections that you -feel you 

d6 not fully under stjand. 

,1 This 'manual is intended to help you usis pesticides effectively and safely 
when they are needed. - We hope that you will reVtew it occasionally to keep, 
the material fresh in your mind. . . A 
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INSEGt CONTROL 



^ • AEROSOL INSECTICIDES 



Insecticidal aerosols are extremely fine mis ts^ produCjed by dispersing :y' 
insecticides dissolved in liquid gases. As used indoors , Jaerosols 'may be 
ei'ther gas propelled or thermally release]^. 

" . ^ * . ■ ' ■* •■:— • ' ■■■ '\. ' ■ 

Gas Propelled Aerosols y 

' ^ — ~ ■ . V " 

Gas propelled aero^sols are deliverjed from a special container containing ^ 

an insect jjCi^de and a, liquified gas (often along \^th a, solvent) and are dis- 
persed throi^ghsa »valve vcTesigned to deliver fine liquid partid^les^jcontairiing the 
insecticide iri'to some ^ir space, as in a room'. The ' R^^j^d^ e^' mayVjbe compared 
to a fine mist or gas. -They ran^ ±x\ size from 0,1^, tt)] 50 microns. 

. ' Thete are three uses of aerosols for insect control) indobr^: (1) space 
treatments for quick knockdown and control of crawling and flying insects; 

x^). to cause crawling insects, such as cockroaches to be mbre .a^ctive and to 
make igr eater contact with deposits of residual insecticides (aerosols alone sare 
considered to be ineffective for the ^^ontrol of hidden cravAing insects or 
those which may later be exposed) ; and (3) inspection tools for flushing crawling 
insects from their hiding places- / ' i 

Storage and^ Handling / ' ^ I ' 

•• ■ ■ ' ' ■ '. ' o 

Insecticidal aerosols should always be stored in tempei^tures between 70 F. 

and 120 F. Higher^' temperatures can cause aerosol contq^i^ers. ^o explode, while 

lower temperatures can cause improper opera^tion. Containers exposed to low 

temperatures— ahoui^-be--piac^d--±Ti a'^waxm^^ ^ hours before Using. Such 

' ■ ' o 

containers should not be,^ubjected to ^^temperatures above y120 F. to heat them. 

Lastly aerosol.s should a4W^s be releas'ed 'into s^ces having a temperature 

above 50°F. ^ ^ \/ ' 



When treating large spaces with inseqticidal aerosols J 



Treatment of Large Spaces 

When treating large s 
• The cubic feet of space to be treated should be calculated and the proper 
amount of- insecticide 
the label. ^ 



amount of- insecticide t*o be^ used determined from the applitation rate 'on 
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• Doors, windows, real fireplaces and' other vents to the outside should 

be closed. Forced-air and gravity-airflow heating and/or air conditioning*^^ 
systems should be shut off. . - - 

• All occupants must be removed'. »^ 

.v., ■, r . - ' ' . 

• All (pets and other animals must be removed from the area to be treated. 

House plants should be covered or removed.. Fish bowls ind aquaria may be 
left in place if covered and aeration equipment turned off. 

• 'Unwrapped or unpackaged food must be removed or placed in a .closed refrigera- 
/ tor or cont^iner^hat will exclude aerosol particles. 



m Food, handling equipnfeu^^^dishes , 'and other, food contacting surf acife^should 
be covered during treatment^or washled after application. ' ' 

• All entrances to^area being treated should be locked • • ^ 

■ <' ' ■ ^- ■ , ■ '^V 

• Total release types (valve is locked open to release all contents in absence 
of PCO) sWould be placed ik a cencsral location or a point near the greatest , 
infestation, c The aerosol^ srteuld be distributed throughout the, treated 
space if ijiore than one is released. Also, some pro tect^^u^ substance,- such 

-as newspaper, should be placed under the cannister so that the "fallout'^ 
of large droplets will not damage the surface upon which they rest. 

• 'V' " . ' ... ^J. 

• Aerosols having an oil base 'can cause staining. These should be held at a 
distance of Chree feet -(or as stated on th^ label) from pr^ucts, wallpaper, 
fabrics, clothes, polis^d and Upholstered furniture. ^ ^ ). 



• All pilpt^lights and other open flames must be extinguished when using 

total release, type aerosols. 'Other aerosols should not be released within six 
feet of pilot lights unless the pftlot lights are extinguished. 

• An organic vapor respirator approved by the USDA, EPA or Bureau of Mines « 

. should be worn whenever releasing an aerosol. An exception may be made 

* ' ■ * - ■ 

when actuating total release aerosols if the operator leaves the "treated 

area immediately, ^ * ^ 

• The directions *on the federal or state registered .label should be followed . ^ 
to determine exposure period and necessary aeration time. 
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When you are using an aerosol for the purpose of activating crawling in^ 
sects so they i^ill make greater contact with residual deposits, the residual^ 
treatment sho.uld be applied first. , . • ' 

'^or use* 'as inspection or flushing tools where the aerosol particles are 
directed into cracks and crevices: 
1. Observe the temperature requirement listed above for storage and use. 
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2. The precautions listed above for treating large spaces need not be 
observed but: ' 

^ a. The aerosols should not be used near bir 
fish^^owls and aquaria should be covered 

b. The aerosols should not be operated within six feet of 

open or exposed flames. , ;| 

c. An extension device attached to the nozzle should be con- 
sidered^'to better direc't the spray into cracks and crevices, 

■ ' • : . . ■ y> ' ^ 

Thermal j^ero so Is (Fogs) - ' ..v- ' 

■ ^ "> ■ ■ r - 

Vo * / , ' 

Thermal fogs are- liquid particles in ^n airborne state with. the particles 

ranging in diameter from 0.2 to 9 microns. ; They are produced by injecting oil- 

J . • ^ 

base liquid formulations oh to a heated surface or into a heated air stream. 

\ ■ ' ■ ' 

Since flammable liquids are often used ,i\i thermal fogging, certain 

safety factors must be considered. Atomization of'low flash point, as well as, 

hi gl?' flash point liquids, can result in the production of an oil-enriched 

atmosphere. Such an ^a4:mosphere' is capable o^ propagating a flame similar -tp 

combustible solids in dust explosicQ^. Orle gallon of kerosene will render 

2,000 cubic feet of air explosive an^ a single spark can set it off. One gallon 

in 50,000 cubic feet is well 'below th'e lower explosive limit, but an open 

"J _ , , 

flame can ignit>e the oil and cause a fire. • ^ 

' ' ^ ' • • 1\ ' ■ 

Thermal f ogs''indoors may Be used alone to control flying insects^^or- in 

conjunction with other types of in&^ecticidal application(s) for controlling 

crawling insects. Special precautions ^must;: be taken when thermal fogging is J 

*■ . . ■ * ■ * •. " ' 

in process because of " the high hazard to property and personnel. 
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Steps to be taken before fogging: 

• The. person responsfble for the' property to be treated .should be 
provideJiwith a list of instructions and precautions. This list should 
include the approximate time -the building may be reoccupied following 
treattnent, but shouiW state that the building may not be reoccupied until 
warning signs are removed. Suitable arrangement should be pfiade for re- 
lighting pilot 'lights. ■ ^ . • 

* . * 

All pe.ts and other animals must be removed. Living plants are 

sometimes damaged by oil droplets condensing on the leaves, but outdoor 

conditions may be more damaging. Covering the plarits with paper will 

protect them, but those responsible for the plants should ^decide what 

ac.t-i on should be taken. - . ^ ^ 

• All food should be removed from the^ building, or placed in a container' 
whi2:h is so designed that insecticid^ vapors and fog particles canncrti ^ 
readily reach the food. \ 

• All windows, fireplaces, out«ide doorSj Ventkl^tors",., anct" othes^ openings 
leading to the outside or uiitreated areas should be ^closed o^'>-^tJierwi^e 
s^ealed off and all pilot lights and other open flames * ext^Jrnguished . 

• Notify ij^al ^ire -department of location, date,, time and duration of 
treatment, the chemical that wili.be used and whonj to contract in case of 

emergejicy. ' . 
t ^ \ - ^. ' ' ' 

• When the fog generato'r' is to be used within a building, study, ttie/ 

area to be treated in order to note ^potential obstructions or hazatds to 

ll ' - ^ \ ■ . ■ ' 

the flian who wilu fog and to:plan'a route within the building for fog 

application. In . the case of large complex buildings, the operator may 

^ find it desirabre to mark a route by itieans of tape on phe flpor or soige ' 

other means. ■ . ]. / 

• Place warning signs on all entrances^* o^^^lEye^iDuilding and secure the! building 
^The signs should indicate that .the Kuildingy^has been fogged, it should 

not be entered, and'^'whom to contact in c^^se of emergency. 

\ 



■ ■ ' ■ . ^ 
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*«>*■.•. ' ■ ' . '■ 

Procedure for Fogging ' . 

1. When u2ing a fog gener^or within a large building men should , work" In . " 
pairs and always be in sight of one another Muring actual fogging. 

When fogging single residence dwellings or similar/ sized spaces or wh^n 
the operation ta^s place f^om outside the building, a, m^an may worlT alon A 

2. Whenever the operator 'is in a position which would allow the inhalation 
of vapors, he should wear an organic vapor respirator approved by the ^ 
U.. S. Bureau of Mines. This is usually necessary when using a fog 
generator withiCi a^ large, building^. 

3. A fire extinguisher ot an appropriate type^and size shouM be ready 'for use. 

4. Oni-^ diluents approved by the fogging machine manufacturer should be used. ' 
Tl^'e flash point should be nolox^r than 'that of kerosepe' an^d preferably 

aft least 40 F. above the air temperature of- the space to be; fogged. 

5. bta?t machine outdoors, whenever practical. Cold weather or ^, fogging 

upper stories of multistoried buildings makes outdoor/starting impractical. - 
When, starting indoo^^ the nozzle of the generator should have combustible 
materials no closer than 10 feet direccly in front of it ^d the machine 
^ sl^uld^no^t be* placed on combustible surface. / , f 

Adjus^ for "dry" fog (th ere should be sno noticeable deposit on a ' 
surface ^.8 inches in front of the nozzle>w The/ generator should be kept 
in proper adjustment during operations. Excessive temperatures may ca<ise 
"cracking" of the insecticide fluid into hig^hly flammable gases and ^Lsors. 

7.' When using a portable generator within a building, begin fogging at the 

point of furt^|gst\^ from the exit and work t/owards^^he exit acco^^ding I ^ 

plan. Use caution to prevent the hbt ti/ of the machine from cont^tp.ng 

• and damaging the structure or its contents. ^ - A f 

/ ■ . ' 

S'" Do n(A exceed , the application ^rate of ONE GALLON OF FOGGING SOLUTION PER-- 
50, OOq. CUBIC FEET OF SPACE . The application must be made so that 
concentrations higher than this' do not occur in any a'rea — especially in- ^ 
closets and other "enclosed" areas — or el^e exp-losi^ concentrations may " 
result*.. (A^ coA^centratlon of two-Wird^of a gallm p.er 50< 000, cubic feet 
reduces visibility to tVo feet.) 
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9. Fog^^^^^ic and* crawl ispace when applicable, but do "not exceed the 

ai5plica.tiorl rate of one gallon of solution per 50,000^cubic feet of * 
. space. .Accidental entry of heavy coventrates of outside fog into 
^sements or^^craVl spaceV through open' windows must not be oyerlooked. 
' •. BUILDMG. SilQULD REMAIN CLQ^SED AND SECURED FOR A MINIMUM OF . * 

FOUR HOURS FOLLOWING TREATMENT. \ 

Post-Fogging Procedure . ^ * 

The operator should open the building or -arrange 'to have it opened, then 
all seals should.be removed and the building ventilated. Ventilation should 
continue until it is determined that the ^building- is safe for ^ccup.ancy^ 
Practical experience may iiidicate that a particular type of building requires ' 
a given number of hours to^aerate and * the operator can have someone ^else 
ventilate thp building for a prescribed -to^ne. 

Remove warning signs from entrances and be sure that arrangements^ have been 
made to reactivate all utilities. ' / 



DUST APPLICATIONS' , '/ v . ■ \ 

Dust applications can.be usJed as a total treatment for insect control but * 
they^ are more often used as^ supplemental treatment. Dusts . have seVeril ad- 
vantages over sprays:^ they penetrate cracks .and crevices better, often have a " 
longer residual action, and an 'insect of ten . picks up a lethal dose of insecticide- 
upon one contact with a dust. Skill is^required t6' ap^ly dusts^xeatly , however, 
and they can be tracked or Tiroved ,by wind currents. Diists tend to cake in a 
wet or humid environment, which reduces their - effectiyenesV. .Wavy dust deposits 
are ^unsightly and may repel some pest insects. 



PCO Uses ^ ^ ■ ^ 



• Xr awl irig household pests such as roaches , ^ilverfish |nd a^ts can be 
^^!]}.^^)^\^^ ^^^^ residual insecticides applied a^^^^^kte. Dusts are well ^uit^d 



:o aj/pli 



ication into wall ^j^oids^ cracks and a ^riety df similar hiding places 
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which are not:- accessible to treatment by any other formulation. Pipes tunndls 



an^ conduits are readily treated by a dust: in this case the -^^^^ beipt" / 

^4^p*i^ by introducing it into an already moving air streamv Dust may be' 
**4p;{^lied around an apea tfeing protected so .the insect' pe^t "will be forced to 
./Va:ilo through this barrier to gain access ^to . the ijrcTperty / A are ^ 

^ skilled in a "process called: •''lining*Vb7^hich;theVdust:is::a^ 
as|^ll as horizontal concealed surfaces' as at doorways/to elevators, sj. id ing ; 
doors, etc. • ' ^ V ■ - 

Some areas can- be' treated wWh dusts 
because of staining. Insecticide J ;such as .sodium and aerosols which 

remain active so long /as they are treating difficult-to-reach 

harborages . / In this casl, the time vrequlred. fjr and thorough ' treatment 

is justified by- the extenided period of/control that 'can be expected, Pyrethrum- 
difi^t not only kills some i^oachesV biit it can be used, to ^lush roaches from^ their 
hiding places so that residUal ^sprays may be ef f ectively^applied 

Dusts may also -be .bj^qra i concealed voids to control cluster and face 
flies and.;bpxelder bug&r jxh^ dust is blovm into t^i^oid througji a natural - 



\ ope?ni/iig or a small : hole , isi 
holel 



. animals.. Sprays are messy 
good ireasons, PCO's should 



drilled ahd the nozzle of the duster fitted into the 



Dulsts^ are useful and effective for the control of fleas , lice and.,ticks 



and the ^animal may catc*h cold from being- wet. . Fbr -7 
not apply any treatment^ tq animals / Several 



commerc^ially ^prepared; ^usts are. available v^hich can be sold f or ' a 

the o^er^ of the p^s and | by veteriuariansl. The PCO can use certain dusts -in 



treating bedd^^rig r^Jiut 



premises Such a? home$ kennels , iyards , etc. , 



sprays are' more effe^:tiveo/and more\)ractical ttian'dusts. 



Applic^at ion Equipment 



V 



/ Dusters come in a variety of sizes and may be 'hand or power' operated . Tk^ 
P(;0 will most commonly use a small hand duster. These dusters shobld have a 
, fairlyMong narrow s^out or nozzle to ijeach'^behina cabinets /etc . , Vt'^to enable 
Sh^ operator to apply a small volime* and control i t . , Experience anji personal 
preference will determine whicl;i typ.e of duster and which length and shape of 



nozzle /Ts best for the work a particular serviceman does.' 
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' " mien :qnly small-, amounts of dust -are to be applied, a small camel's hair ^ ; 

■ brush 'is useful. • By dipp1,ng the brush in the dust , th^e dust can be '^pplied- 
very neatly, and yith practically no waste.' ^ ■ ' .: 

■ • ■ \^ ■ . .' ■•■ " ^' ' • -'. 

A small eiect'ric^^ueter-'with a hopper capacity of a pound or less is 

• desirdble ,f or blpwing^usts into concealed voids'. LaVger units with motors like. 

those on vaebum cleanep and , with hoppers holding enough dust for an average ; ; 

■ job. (one ' tVfive pounds) '^e better for treating attics ^nd ^underareas. 

■' ^Advantages and Limitations' ' " . 

1 Dusting -is more convenient than spraying as there |s no water to carry', pump, 

imix.or store and. the 'equipment is lighter, che^jjer and feasi^r to iceep running. _ 
The small par tVcles-'^r^ easily carried by air currenVs^^ can be blown into • „ . 

■ tunnel^VvVids, ; cracks ai\d' crevices " to trea-t areas inaccessible to sprays. 

Limitations" common 'fo dusts are: (1) they are generally less, acceptable, 
than sprays because they may leave unsightly deposits and, ^(2) they are time- • 
cbnsuming to. applyv, indoors.; \ 
: ' For safe and"ef f ective ^landling: * - . * 

i| pnly those dusts ^and coticentrations which are federally registerd for the ^ 
intended or a similar use should be applied. . 

• Dusrs should be ^l^ed in a dry p^-ace .or in moistureproof containers 

to present casing. . . ... >. 

•"Dusts should not 'be applied in any place where there is ^possibiaity. of 

food contamination- by filtering downward, by movement as by air . currents , . 
\. sweep|.ng,; traffic or by transfer on container§^^otHer -materials . 

?' When 4usts are "applied , into cracks and crevices:. * " . 

• Light pressure should be-used* on the application deyice to minim^e dust. 



/■ 



particles' floating in living areas. 

Only a thin, film- should be ^pplied as heavy deposits" may repel the target 
insects 

• The dust should be^ applied so it does not travel to any areas where it may 



present a hazard 
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• Dust remaining on exposed surfaces should be cleaned up or trussed 
into the cryecks. ' 

I'Then dusts are applied with high-volume or high-pressure equipment into 
such areas '^as attics and subfloor crawl spaces: ■ \. 

^ . ' ■ \. 

• Approved respirator or, dust mask ^or. the formulation used should be^worn. 

• Steps should be) taken to avoid movement of dusts to undesirable 

areas by-air currents. Fans, air conditioning and hot-air heating ^ 
equipment should be shut of^f when necessary to accomplish this 

L 

• If the dust is combustible, a^ flames and pilot lights, should be' extinguished 
and spark-producing ^equipment should be shut down in the area to be treated' 
to prevent an explosion. • . ' - . 



WETTABLE POWDERS 



A wettable- powder (also called a water-dispersible, water-dispensable or 
.sprayable powder) is an insecticidal formulation especially designed to be used 
as a suspension-vin water. This means the tiny particles of the powder are 

dispersed ^suspended) throughout the water, but they do not dissolve to form a 

i> ■ 

solution. The>uspension is applied as a spr^a^^To horizontal or vertical surfaces 
so as to leave a residual deposit. 

Advantages and Disadvantages ' . 

^ Because they lack solvents, wet table powders will not soften or dissolve 
such materials as asphalt tile or gaskets and hoses on sprayers. They leave 
very effective residues on absorptive and porous surfaces such as unfinished 
wood, brick andy^^mc.rete. Oils and emulsions soak into these materials and draw 
the toxicant i^ with 'them. Although the water of a suspension may soak in, the 
particles of wett>ble powder bearing the toxicant remain on the surface to provide 
an'effective residue. 

Staining is one of the greatest disadvantages of wettable powders and related 
formulations. Because these are' water base sprays, materials which will water 
stain should not be treated unless the stain will not be objectionable or 
tlceable. Colored deposits^ are also left oji treated surfaces. These 



no 
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deposits are formed by the^ particles in suspension and will be the color of 
the powder (usually white) . . ^ ' / ' 

Suspensions are abrasive and wear out nozzles^and pumps more rapidly than 
do other types of sprays. Suspensions require agitation and cannot'^be used 
for fogging. \ 

Methods and; Precautions ' ' ' ' . ^ . 

* y • • ■ 

It is important to bre^e^up all lutnps when preparing wettable powder sus- 
pensions. The most satisfactory method is to use 'a%eparate. watertight 
container in which to pl^ce the desired amoutit of powder. Add a .small. amount>* of 
water and stir this well to make a paste or slurry , . 'b;:eaking 'up any lumps which 
remain. Pour half af the necessary water into the sprayer tank and^'add the' 
. paste to it, mix well, then add the rest of the water. • 

^Suspensions require agitation, so if ^ur sprayer, does not have an -agitator' 
(most hand .sprayers don't), shake the sprayer vigorously ^nd repeat this at" . 
least every l5 minutes. This is important. Many poor control; jobs can be# 
/traced back to insufficient agitation during application . Do'^ not permit the . 
sus*pension to s^t-le out. Some materials-do not resuspend easily; ^ 

These sprays should be applied just to the gffiint of runoff, but no more . 
Continued spraying after this poiilt results iffa^sloppy job, wastes money and 
actually reduces the amount of deposit left. 

Be wary of mixing two or more wettable powders together. Some wetting 
agents are incompatible arid you may end up with a big lump of- insecticide on the 
bottom of the sprayer or: most of it floating on the top. . / 

\ ■ ' , 

MINTING— INDOORS 

^ Misting is defined ^as the^dispersipn of liquid particles containing an 

insecticide into space by mechanical means. 



Specifically excludis^d is thermal ^fogginq , in which the liquid is'^ heated 
and aersols appliecf^f rom p\ressufized cylinders. 
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j^Mists can be dispersed using^. oil ot jater as a base. Oil-base mists 
canite ignited by an open flame although the explosion hazard is nVt as great 
as that of thermal fogs. Some practices differ for use on oil- and water-base 
mists . ' /' '' 

i ■ ■ • 



Precautions in Application 

• Only insecticides registered by a federal or state agency for indoor space 

y . \ / 

application should be u^d. Residual insecticides should not' be used as 
mists unless specif idaily' registered for such use. 



All pets and other animals must be removed from the area to be treated, 

Fi-sh bowls and ^quaria^ place if covered and aeration equipment 

is turned off. M C. >• 



• All food must be remo\Ze^ f roifi. the room being treated or placed ilK containers 
that will exclude (mist particlJs^l^ l"^ DDVP is being used, the containers 
should be sealed glass or me^l.^ ^ ^^^^--^ 

• An approved organic vapor respirator should be worn whenever-^^?^~inarWwT;s" "~ 
^peratina under conditions which mkght cause inhalation of the mist of vapor. 

• Misting equipment left operating unattended should have a time switch . 
set to shu\. of$ the. mister at a predetermined time to avoid th-e application 
of too much mist. Excessive amounts may cause' an undesirable film on \ 
furnishings and floor tile, resulting in stains or/other damage. 

• The temperature of the space to be treated should' be above 50°F^ 

• The treated space should remain closed for at -le^st 15 minutes and preferably 
for two hours following misting for best results against flying insects. ' 

• A careful plan should be followed that will reduce to a minimum possible 
exposure of the operator to the mist when a portable misting machine is 
used within a building. • . - 

• The building '(or th^ treated space) should^be ventilated for at least 30 
minutes before retoccUpancy is allowed. The ventilation may be carried 
out by a responsible p^r^n other 'than the operator if that person has 
received pr^er instruction on how to do it. 



V V . - 12 - 



The mist should be used in conjunction with a residual treatment for 
long-lasting 'control of crawling insects. The misT^^^ould be applied follow- 
ing tjfie residual application. / ' ' 

'!fhe following, should be observed when using oil-base'^materials : ' ' • 

• All pilot lights. and other open flames in the area to be treated must bef 
extinguished. ^ ^ " ^ ' ^ 

• Qnly those diluents appro^fed by the misting ntachine manaf actur.e^should b^ 
used . . . . ^ . • ^ 

• Living- plants in the 'area to be treated should be ..f emoved or covered. 
Living plants are sometimes damaged by oil droplets condensing on the leaves. 
Outdoor conditions may be more>datfiaging. ' Covering the plants with paper 
will protect them. Those responsible fox the plants should decide what 
action should be taken. ' • 



• A fire extinguisher of an a^ppropriate ' type and size sho'uld be ready for- use, 

\ ■ ■ ^ ■ . . - ' » ' 

• Care^ should be used* in areas gubjrpct to wetting as an oil film can cause 
a floor, especially a wet one^, td be very slippery. ^ ' 

The following /should, be observed when misting the entire interior of a 
building: ^ , , 

• All windows, fireplaces, outsidd doors, ventilators, and other openings 
leading to the outside should be closed or sealed. . ' 

• Warning signs should be placed on all entrances, and the building secured. 
The signs should indicate that the building has l^een 'misted, that it should 
not be entered, and who)i to ccfntact ig emergencies. " 

• Men sHSuld work irl .pairl and always in sight of one another during the 
" ^ct ual misting of a large building if the machane ,is operated from indoors. 

The operator may work alone when mistirig single residence dwellings' or simili 
sizeci^ spaces or when Operating from outside the building. 



\ 



16 



^ ' ULV— INDOORS 

. ■ ■ * ^ " . ' ' . ' ■ ■ 

ULV (ultra low volume) applications of insecticides., c^n be made indoors 
using recently developed equipment. You should only use insecticide f Q/rmulations 
federally registered for this application. Two such products ^re now available. 
The use of "ULV applications appears to offer advantages over conventional fog, 
mist, and aerosol applications fqr certain situations, but itih^s some of the 
safee limitations. 

ULV techniques depend upcjn breaking a liquid insecticide concentrate nLnto 
sniall droplets of uniform size, Research data indicate that insecticide drop- 
lets of 5-10 microns in diameter are most efficient for ma^j^t^pes of insect 
control. In pract^e, ♦this range seems to be most efficient for controlling^ 
cockroaches' also. Larger droplets "fall out" too quickly, wetting surfaces 
unnecessarily and penetrating, cracks and crevices poorly. Smaller droplets 
tend to go. around objects (including insects) too easily rather than hitting and 
sticking (impinging) upon them. ULV machines can" produce the desired droplet 
sizes and keep the size relatively uniform. Misting machines produce droplets 
of id to 80 microns, pressurized aerosols produce droplets of 0.1 to 50 microns, 
and thermal foggers produce droplets of 0.2 to 9 microns. Although conventional 
equipment can p.roduce some droplets of the proper size, .only, a small/ percentage 
are of the desired size. Data ^hov; that ULV equipment, if adjusted and^ 
operated properly, can produce nearly all (+9^ percent) droplets of 1 to 15 

microns . . . . ' 

t. . * . ■ ' ^ ^ . 

ULV applications Comparing to other methods of space treating: (1) Less oil 
is needed. ULV machines break up concentrates into the desired droplet sizes. 
This also reduces explosion and/staining hazards. (2) Mote active ii^redient 
is used. This' increases the amount of insecticide neede'd to treat a given area. 
(3) Treatment time' is less. 

\..^ ' ■ ■ . ■ ^ . 

Not a Residual Treatment . ^ ' 

ULV treatments should, bo used, to supplement a residual treatment to control 
crawling. :J.nsects . No space treatment, ULV or "conventional, " is erfective 
for controlling cockroaches or other crawling insects when used alone. This 
'treatment is useful 'in flushing out hiding insects. 
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ULV treatments can be made only duri^ng shutdown periods V^r when area is • ^ 

unoccupied.^ ^ . \ ^ V 

If ULV equipment is' used to .kill flying insects use it ip a, manner gimilar 
to conventional space- treating equipment / Aft4r applying ^he insecticide, 
the area should be closed for one hour. 

Wh.«n>^reating for cockroaches and other crawling insects, you should first* / 
• • y & . ' ^ ' . • • V / 

^^^ake a residual ^reatment . The ULV treatment pr,ovides great flushing action 

but cockroach'Bs must be expos"ed -to the droplets for at least 10 minuses to 



^receive a lethal dose. Although the droplets apparently penetrate cracks and / 
c'reyice;r b'etiter than .those produced by conventional equipment , good kill is / / 
obtained only If the cockroaches are flushed out. Some cockroaches apparently / 
are dAven deeper into voids and the ^residual treat-Aeryt i'^ necessary for , good / 
coYitrol. Control is increased if air currents are created to carry, more droplets 
into cockroach^ hairborages. . k - " ' . 

-i^ % The droplets will remain airborne for up ^o six hours if there is no ventilation. 
'The. treated area should be closed for fihis period for maximum effectiveness. 

Respirator and goggles^ must be worn by operators. 

The ULV droplets*^ are so small^hey are readily inhaled. Oil droplets without 
ins ecticide of this size could, be hazardous if inhaled i'' "' 

Only one-half ounce of oil-base insecticide is, app&ed per 1,000 cubic feet, - 
However, there may be a 'residue left on count er-' tops ■ and similar surfaces, 
especially if they are greasy or dirty. Greasy apj^r^ntly attracts the droplets. . 
The residue is not readily apparent. But anyone looking for it can feel and 
see it.*^ All f ood-f.ontacting surfaces should be covered during the application 
or washed afterwards.- / 

' .■''■'/. ^ ■ ' A . 

Food should not be exposed to the treatment. All foodstuffs must be covered ^ 
'or' removed' during the treatment. Ventilate .the\ treated area before returning 
foodstuffs if , the area was closed for less than s^x hours.' The insecticide 
droplets will have settled out within six hours and^ ventilation is unnecessary 



if • theg treatment was made more than six hours earlier. 



I 
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.treatijig 
'/other iiiding 



'To" the extent possible, move the application equipment during 
^and direct the ' insecticide^ towards '^nd into' cracks^. Qremces and ybther liiding 
palaces.. Di^^cting large equipment towards walls or other ..surfaces creates a^r;'* 
currents which help -carry cjroplets into harborages..^ 




V Keep liquid concentrates'/and aerosols at room temperatures ' to ensure prop 

droplet sizes. '^Cold materials tend to produce larger (Jroplets, which result in 

oil slicks and decreased penetration of harborages . ^ ; 

'■ . *"*^'*^ 

Start gasoline engines outdoors to reduce smoke indoors. 

■ ■■ ' ' . ' 

•^■^ 'Keep mufflers and exhaust pipes of gasoline engines away from combustible 
materials . 

• ' ^ ^ \' - • ' Af* 

The gasoline engines are directly or indirectly causing several -problems^*^ 

■ -.^ 0 .. ... : ^ ^ ■ 

, • Carbon monoxide is a potential hazard if the engine is run for a long ' , 
period where its exhaust may concentrate in a dea^ space. \ ^ ' 

• The haze, fog, or otherwise visual filling of the tre'5'ted space is often 
caused by the engi'fie" rather tha^ the insecticide. : ^ ^ 

• Slow running speeds create droplets too large* which reduces effectiveness 
anci iru&reases the potential for undesirable oil deposits. Slow speeds are 



caused by improperly tuned engines , improper ^ gas-pil' mixtures, apd high 
altitudes. ^ _ _ 
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ULV applications have set off smoke-aParm systems. If such a system is ^ , 
present in a building to be treated, have it turned off or. cover the sensing units 
with plastic bags. . ^ 

Fire and explosion hazardpLs lower than that of foggers, 'but equal to that of 
misters and aerosols. Therefor;^, extinguish all flamek. - / ^\ 



: INSECT B/ 



An insecticidal bait is a combination of an attr^otant- and a toxicant; 
Sticce^gs with , an insecticidal bai^ depends upofi att^ctive'ness , palatability , 
toxicityjsgpeed of action, stability , physical condition/ and time, place, and 
method of exposure, ' * ' * «c«^^ 

-All tokicants used to pYepare baits and all cbramercially pr^a.red baits 
used 'Should be registered for the intended or -similar use; They should be 
stored and transpor^ted in closed containers to prevent them from picking up un- 
desirable odors or ta^es from other chemicals. J 

• Baits should be distributed sT^ that all of the insects jfq be attracted^ 
are likely totf(contact them. In the case of trail- laying ants, ,a few placements 
will often suffice. Many placements no more than a few inches apart are needed 
for* controlling German cockroaches. A familiarity with the pest's behavior is ^ 
important. 

Baits should be distributed so as to prevent children, pets, or wildlife^ 
from teaching them. This may be accomplished by,: . • * 

• Placing them in protected locations such as cracks and crevices, v;all 
^oids, .behind or under fixtures, and enclosed crawlspaces. " 

H ■ ^ • - ■ ] ' ' ^ 

• P|Lacing them in -bai't containers designed tcKprevant children or animals 
•from, reaching them. r - 

/ / '• ^ - ^- •■ ; ■ . , • y 

•/Scattering pellet baits outdoors where they will sift downward out of 
sight into turf, vegetation, or mulches. ' 

Baits should b^^/^istributed in a manner that prevents contamination of^ 
foodstuffs by: ' - , . 

• Placing p2llet and crevice typ^^baits only at floor level. 

m Avoiding the placement ^of paste ar)d jelly type baits ditec4:ly above exposed ' 
foods or^ood-contacting surfaces. Heat may -cause such baits to riin and 
drip and should -^b^rtiDnsidered when, choosing placements. ^ " - 



^NONRESIDUAJ^^INS^CTICfDES 



flonresidual p.nsecticides are those products applied to obtain/insecticidal 

effects only d'hring the time of treatment and are applied elthe^ as space treat^- 

.ments or contact treatments . | Space treatment is rthe n^ispersal of insecticides 

^ ^ ^ \ ' . ■ , 

i;Tito the air by foggers, misters, aerosol devices or vapor dispensers for 

control rff flying insects and exposed crawling^insects . Contact treatment is 

the application of a wet^spray for immediate insecticidal effect. 

When using nonr^sidual insecticides see procedures for aerosol ULV gas 
prop^i^ied and ULV aerosql, thermal (fogging) misting. 

Residual insecticides^ are those products applied to obtain insecticidal 
effects lasting several hcairs or longer and are applied as«general, spot, or 
crack and crevice treatments. (1) General treatment is ap^ication to broad ' 
expanses of surface^^ such as wa^ls, floors, and ceilings or as an outside 
treatment. (2) Spot treatment i&^ application to limited areas on which insects 
are likely to occur, but which will not be in contact with food or utensils 
and will not ordinarily be contac,ted by workers. These areas may occur on 
floors, walls, and bases or undersides of equipment. For this purpose, a ''spot'* 
will not exceed two square feet. (3) Cradk and crevice treatment is application 

3 i ' 

of small amounts of insecticides into cracks and crevices in^which insects 

hide or thrSygh which they nj^y enter the building. Such openings commonly^ccur 

at expansion joints, b^^etween different elements of construction, and between, 

equipment and ^floors. These openings may lead to voids such as hollow, walls , 

■ ■■ • 

equipment legs and bases, conduits, motor housings, junction or switch "^oxes . 
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. SELF-HELE QUESTIONS' ON JNSECT, CONTROL 

'. ■ ■'■ ■ ^ . - ■ ■ [' ■ . . •• 

Now that you haVe studiedvthe se'6tion, knsV^ these questions. Write 
. the answer^ with pervicil without referring back to^the text. When you are 

satisfied with your^ritten answers, see^ if they are correct by checking them 
' in s the text . Erase, ybur answer and write in the correct; answea^ if your first 

answer is wrong. - 

, ^ s. / ;. *■ ^. 

d Aerosol insect ici^e8->^n be used in the following^ three ^^'^^si. ,, 

,/{■'•: :\ _ 

2. What are the prope^ safe stoi^age temperature^ for aeroap^^? 
3; A thermal fog diffeVs from a/gas aerosol in ^hat characteristics? 




What are the safety factdirs to keep in mind when releaert^ aerosol 
insecticide both to' the applicator and the/arda beihfjfe se^Viced? 



5. Can a building 'be safely entered after 4 hours fo^owing fog application, 
and 'where can this inf ormatl6if and necessary aeration time be found? 



^6. Give the advantages and disadvantages of applying dustvs rather than sprays 
in&oors: \ "J 



da 



7. I'Jhat are the safety precautions to keep, in mind when dus'ting indoors? 



8, 'Explain the 'agitation necessary, the amount of spray to be applied, and 
material incompatibility when suspension sprays are applied: 



9.^ Name two main disadvantages often found when suspension sprays are applied: 
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10. Define the term "mistirtg^^' : . 



"7 



11. | Can ;all residual insecticides be us ed^ln -misting if labeled for suspension 
\ spraying?' ' ^ • i 

12. What are the precautiorfe tq consider when dpplying oil based mi'sting. 
materials? - v-..- ' ^ v 



13. U.L.V. applications ^differ from other methods of space treating by what 
in factors? - * ^. 




14. Are U.L.V treatments effective as residual treatments and what safety 
precautions are necessary with their use? 
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15*. How should insecticidal baits be-^ applied and what areVthe hazards? 



16. Def i-^e* the tei^ns "nonresidual" and "residual" insecticides and explain 
. their differences*?. • ' ' 



RODENT CONTROL 



. • ■ ' • ' RODENT BAITS ' 




Bal«t Selection "* / \< ' \ /* ^ ' ■ Z-'^ 

Using the proper bait will often have more bearing on your results ^ 



than will choice *of rodenticide and bait placi^m^t.- ^ You should consider the 
spepijBs of rodent when choosing a bait. < / ' ' 

* ■ ■ ■ , . ^ \ ■ -. X :. \ . ' ' 

Rats are creatures of , habit *and*tend to feed on things familiar to them. 

^ ■ . — ■ . ^. . ' • , . ■ . ^ 

They initially avoid new. foods. This means that in many scases- baiting wl^th 
food rata a/e eating will Sring good result's. • ' ' _J \ 

As a general rule, 'Non^ay rats prefer meat and fish; roof rats^refer fruits 
and vegeisables.' With tlyLs, in mind you may be able to lure rats away from their 
usual food, especially if prebaiting ' is practiced. Water baits work effectively 
with ^jfth species, when used in* dry environments , W«. 

House mice are nibblers and like to try new foods. Therefore^ using baits 
quite differ,ent: from their usual food source often works well on mice. NPCA- * 
supporte<|l^^r Search at Southern Illinois University shows that prunes, pin^pl^les, 
and the juices of both are favorites 'of house mice. Water . baits are seldofii. 
practical!* 

All bait materials should be fresh, M,oldy=»^ rotted, or. dried-out baits are 
* PjOorly accepted by rats and mice, • Baits must not taste or smell^of ^^other chemica 



^^f you transport baits in a vehicle with insecticides , keep the^)3^its in airtight 
containers . ^ ' ' , . 

Food baits should be crumb sized or a ^oppy paste to reduce the possibility 
of rodents carrying' baits to other areas. All recognizable foods^ should be diced 
rolled or otherwise made unrecogiiizable, . ^ ' 

If you mix your own baits, follow the directions on the USDA registered 
label for tlie ro(^enticide used j^^^Xenerally , the rpdenticide should be mixed with 
the liquid" or moist part. of the bait formula first, and this Aixture bleiided 
with the dry ingredients, Baitfe should'be well mixed so that the toxicant is' 
•^distributed evenly throughout. ' , / " ^ 



Ba lt.Pracement 



[ When practical, baiTinV should be done:, i-n -la^ ^fternqon. . . Rats and 
mice most often look' for &od' at^duak^ Baits s.tand .a -tetter chance of being 
fresh at du&k if- placed in lat^e afternooiv. a > " 

Baits must be placed' §*o t^hat they 'are not 'readily *a^essit)Ie\Xb '[other 
animals and children. Aow^ay have to. use bait- boxes , *ut not ^ fhrlow- bags , to 

, . . / • ' - • N . . / : ■■ V "r^r \' . ^ ,^ 

achieve thi»a4jl some arerafe. ' [ ' • *" ' 



Baits should bd placed whete rodents. will find. them. Rats .usually ^feed 
in orie plaqe so a relatively few bait stations will often suffice. Baits s^hould 
be placed. under cover, in burrows ^nd along walls. ^Mice willfeed in many places 
during a i\i^ht and they will not travel great distances. Many placements are 
needed, and they should not be more than 10 feet apart when baiting fo^.mice. 

The amount df....^ait needed^epends upon the rddent species, the" size of the 
infestation and the toxicant. There should be mo^e than enough hait f eed ^ 
all rodents present. If aM baits are, edten the first night, ^then not enough 
bait was, put oul. Teaspoon-Sized placements will suffice for mice'and tablespoon- 
s^.zed placements for r,ats wh^ the account is serviced daily." Larger amounts are^ 
needed when the account vis serviced less frecjuently, especially when\anti- 4 
coagulants are used.- ' 



Prebaiti'ng , ; ^ * ' 

^. ' ^ ^ ' ^ - ^ . 

Prebaiting is the exposure of unpdisoned bait for several nights prior to 

using poisoned ba'it. The bait material must be the same durii^ both periods^ 

kP-rebaiti^^ should be done for ti^o nights to a week. This will accustotn rats t\; 

feeding on I certain food at a certain place each night. This overcomes rats' 

natural reaction of avoiding new foods and bait shyness in rats previously 

poisoned. Through prebaiting, you. c^n estimate ^he aitj^ount of polst)ned bait . 

needed and where it -^should be placed. , ^ \ - , 

Prebalting^ is useful for controlling "dif f icul^bv^ rats with <iuick-acting 
roden-ticides. ^ Prebaiting is too costly f or l^rge-scale or routine rise. It is un- 
necessary when -using anticoagulants -and i&.,^eneralLy^ f or _house^ 

. " ^ ■ ' ^ ■ .■■ ■ 

*mouse- control. . ' v . " . . * 



Anticoagulant^ Rodentlcides ^ * . " ■ • ~- 

•'The ant,icQagulant . rodenticides, 'which include ^arfarirf, Fumarin, Pivai,/ ^ 
» • ■ *" ■ 

^ and PMP, act by disrupting the normal blood clotting mechanisms. Although . 

V" ^ - . ' . . • ■ ' ■ 

the anticoagulants are cdVisiderecf relatively safe, tnese rodenticides must 

' still "be us*ed iu such a manner as to protect the public and domes tic 'animals.. 

,They .arre available bpth as ^ry, powders, which are to be mixed with solid baits, 

or a'lfi^-salts^ -which are to be mixed with water to produce liquid baits. 



" '• Ailticoagvilants maybe used 'in homes and business establishments with the 
. foll6wing^ precautions : ' . ' • ^ 

..m Present^ all poisoned baits as ebtiveniently and attractively to rodents 
I as consistent with. safety, and in such a manner so as to* preclude 

■ contamination of food Or foodstuffs. Exposure withyi a building should " 
be at floor level. ' " ' . 

Where anticoagulant .baits are used indoors in areas where the publid,- 
children, and domestic animals are present, the bait sTiould be kept in a 

■ covered rodent baj^t" statioji. Ik warning lable must be affixed to the 
fcontainer. *Open bait trays may be .used indoors if placed in^ areas not 

readily accessible to the public, children, or domestic animals. 

• When .baiting out doors, .klace all baits into burrows, tunnels, deep into 
holes, or in^ covered, rodmt ba& stations. Grain baits coated with anti- 
coagulants and embedded in paraffin may be used in wet condition. 

• A safMqiefit^ amount of ailticoagulant food, or-water bait should be set out 
at one station where rodents are'"accus tomed to feeding. . Assure an un- ^ 
interrupted supply of bait :for a period. of not less than 15 days and 
continue' baiting until all-signs .of feeding haye stopped.. 

' • All dr*y baits should be in's^ected at least once per month and replaced 
with fresh baits,, i'f insect infested, moldy, or otherwise unattractive to 
rodents. Baits should be^eplenished as necessary to ensure an adequate 
f oodrt-supply. for rodents. " . \ ^ 

* y ■ • i ' 

• Insect infestation af^cereal type rodent baits containing anticoagulants 
should be ^prevented so" that bait acceptability remains 'good and the treated 
premises do 510 1 beicome insect infested. The probal^^rlity of insect 
infestation can be minimized by fumigating^ the bait, storing it an an 
ins^t-tight contaiiter prior- to use, and removing and destroying exposed 
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baits at least once a mbnth. 



TYPES OF RODENTICIDES \ ^ ' . 

Antu ^ . . 

Antu is a relatively safe, quick-acting poison- which can inexpensively 
accomplish reduction of Norway rat populations. Antu is not , effective against 
mice or roof rats. It is less effective against the young^than the adult- 
Norway rat. Mdst o\h er animals are not susceptible to Antu, but pigs, cats, 
dogs, and horses are susceptible., It is not absorbed »thr6>ugh the skin. It 
may be used as a bait or as a tracking poWder. Rodents k-illed with Antu present 
no sect^ndary poisoning hazard but should be recovered for sanitary reasons. 

Antu should be used no more often than once every six months in or on a 
premise. because rats develop a tolerance and bait shyness to this rodentlcide. 
After initial reduction of a rat population, Antu should be. replaced with 
another rodenticide 6r^ metfiod. 

Antu can be mixed with any food . acceptable to ratS' such as ground mjsat, 
bacon, fish, grain, fruits,- or vegetables. ^When using baits, the following 
precautions must be followed: , , 

1. Outdoors, baits may be placed in burrows, tunndls, beneath ojojects, 
or in protected bait stations. 

2. Indoors, baits may be placed in open rodent' bait trays i^ chy.ldren or 
pets don' t' have access to the baited areas. 

Antu may be used as a tracking powder. If a concentrate is* used, dilute 
it with talc, flour, or other inert ingredients to prepare a tragking ponder. 

Arsenic Trioxide ' " . ; 

Arsenic tripxide is a toxic i^odenticide that is effective agafnst Norway 
rats, roof rats, and mice. Ingestion of sublethal . amounts may result in 
d'evelppment of a tolerance. It is not absorbed through the skin and there'll 
no secondary poisoning hazard. It should be used as a short-term, specific 
corrective agent and not as a routine maintenance 'roderlticide. ^ 

Because of arsenic trioxide' s toxicity, the following methods and 
precautions should be adhered to in its use: 
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• When arsenic trioxide is dusted onto solid foods, these foods must 

be diced, rolled or crushed to render them unrecognizable as human foods. 

' • Persons preparing or placingxbaits should wear disposable gloves and 
wash their hands after any handling opera^tion. They should not smake 
* or eat until their Tiands have been washed. 

• When preparing, drsenic trioxide" baits , a respirator must be worn- to 
^prevent' inhalation of the dust. 

• PCO's utilizing 'this agent should collect all unused baits and all bait 
containers at the completion of the program. Baits should be buried 

* or burned. Bait containers should be burned or buried if they are not 
to be reused. Reusable containers should be washed to prevent buildup 
of residues.' Carcass retrieval is unnecessary for safety, but should 
be considered for good sanitai;ion and public relations. 

Phosphoru s ' , 

Phosphorus is an extremely toxic, quick-acting rodenticide that is effective 
against both Norway and the roof rat. Its strong odor is believed to make 
it unattractive to house mice. Phosphorus poss^esses one Advantage over several 
of the' other more toxic rodenticides , in that it possesses a minimal hazard 
of secondary poisoning. This is a result of the material being oxidized in the 
stomach of the rat. This rodenticide is not recommended as a routine maintenance 
rodenticide, but r^ti:)er as a short-term specific' c\>«^ective agent. 

Because of its extreme toxicity, the following methods and precautions \^ 
should be adhered to in the use of phosphorus paste: , 

■.. ■ ^ ' ^ 

• Phosphorus paste may only be used when less hazardous materials cannot 

be expected to provide adequate control in a given ^itua^on. This shall 
be determined after a careful inspection has been made of property 
to be treated . . / , 

■ V 

• Phosphorus paste must. never be utilized in any areas accessible to children, 
poultry, pets, or domesticated animals or used in residences. 

•Phosphorus paste must never be used on a readily/ recognizable 

food 'mater ial such as whole bread slices, or cookies. It can be * 
utilized on small squares of bread cut into maximum sizes of one-half 
inch. 
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• The final bait form should be formulateB only when needed and all personnel 
handling the paste should wear- robber gloves and be instruced to carefully 
wash their hands after handling operation. Personnel should be instructed 
not to smoke- or eat during the performance of any of these activities. 

• Finished baits should not be ''scattered*' or *'broadcas t , but csKfefully 
placed in furrows, which are then closed, or other places inaccessible 
or, if indicated, in safety rodent bait stations. 

Red Squill 

Red squill is one of the safer rodenticides available, approaching the 

anticoagulants in safety^ The characteristics that make it relatively safe . 

arg: a, bitter taste which is objectionable to man ,ahd many doriiest*ic animals; 
and its strong emetic action which causes prompt vomiting. 

Because of its strong* taste, red squill is effective against the Norway rat 
only. Even in the Norway rat, a sublethal dose will cause severe bait shyness; 
therefore, more bait should be used than is likely to be consumed so that a 
lethal dose is available to' the entire population on the first feeding.- . - 

Generally, ^he most effective use of red squill is for a quick reduction of 
^ rat population over a short period of time. It is not suited for continued * ' , 
use because many of 'the surviving rats will be bait ^hy. It is suggested that 
it not be used more often than every sdx months against any given rat populaticm. 
■Ground meat or fish are the most attractive baits, but cereals are adequate in 
most cases. Prebaiting will increase effectiveness. 

Because, red squill is irritaWxg to the skin, it is advisable to wear 
rubber gloves when preparing og^ handling baits. 

It may be used with caution in homes, commercial buildings and outdoors. • 

It should always be placed out of reach of children, domestic animals and ■ 

irresponsible persons. If necessary, covered rodent bait stations should be 

■• . * " ■ * 

used. - ' : • 

Since red squill does not pose a secondary poisoning hazard, dead rats need only 

. / ■ ' ' 

be recovered and disposed of for sanitary reasons. 



On 



Sodium Fluoroacetate (1080) 

' ' ■ \'- ' ■ 

Sodium fluoraceta^e is an extremely toxic rgdentiqide which must 'be 
used with extreme caution. It is tasteless, odafless , water soluble, and 
usually works very fast. The qualities that make it effective are the same 
ones that make sodium fluoroacetate hazardous. Because there is no known 
antidote and there is a secondary poisoning hazard, many special precautions 
must be f ollowed^'Tin order to use this rodenticide safely. Good practice in 
the use of sodiAim fluoroacetate requires the PCO to comply with instructions on 
labels, manualsi,j\nd agreements provided by the manufacturer and to give special*^ 
attention to the p^jecaut^i^ons listed below. These precautions apply to work 
done by pest control^^rperators in controlling commensal rodents ^Norway rats, 
roof rats, and house mice) 




Sodium fluoroacetate maylbe-^used only yhen less hazardous nwii/erials cannot 
'be expected to provide adequ^e control in a given situation. . This is to be 
deterpiined only after a cajp«ul inspection is made of the property to be 
treated, and after a thorough evaluation of the rodent inf estatation as related 
tb the environment and the colony history.^ / ^ 

■ -vSodium £luoro4Qetat;e shall^ not bie used in'^or aroundi, resi<iences or places 
^^inhabited'. or • frequented by chi*J,dr'en,u\irjr'esponsible persons and/dir pets, 

• Sodi^iin't.:^luoT'!^cg^^ in commercial, business and military 

'■ ■' 'Jf''^^ :-,:..^r^^'' ^..^^^^ ^1 . ■ ' ~ " . ' ' ^ ' • 

eStabl'iSl&^niV^;>^^ fpodVprdcessioig .plants and on ships if the> following 



precautions *£6i[^'(wb6,V^^lrlpwed .>. 

• All Qontaii^er^ of ~ sodium fluoroacetate must be stored in .a locked room 

or cabinet on the PCO's premises. Water, solutions of sodium fluoroacetate 
must bfe. transported to the' job site only in unbreajcable— containers such ^ 
as rubber or plastic that are properly labeled and^ the v^hicle^ in which 
they are carried must be kept locked when unattended. *0n the job, sodium . 
flupracetate containers must be kept v^thin sight of the man using them. 

•^Sodium fluoroa«etate must be ' ex]^psed. only as a water solution except 
as npted' below. Avoid an increase' due to evaporation of water from ' 
bait contai^ers^ . / . 

• All sodiji^ fluoroacetate water solutions must be colored with an 
acceptab^le black dye. ^- /^v; , • ' 



• Exposure of sodium f luo^bacetate solutions within a building must be 
only at floor level. ' 

• Sodium f luoroacetate may be exposed, in unprotecte^d^ontainers only 
when the building or portions of buildings to be treated is under 
complete control of the TCO Muring the entire exposure period so 
that no person, pet, or domestic animal can enter the/treated aireta. 

• Containers for open exposure of sodium f luoroacetate must he con- 
spicuously labeled specially designed cups, glass coasters, or other 
containers that will not permit 'seepage ^fo^^v period of three days. 

Such containers must have a flat base and ,their diameter must be at least 
three times their height. The containers must be designed so. that they 
cannot be readily carried or overturned by, commensal rodents. 

• Bait boxes for protected exposure of spdium f.lu6roacetate water solu- 
tions must be sturdily built and locked-.or btherwise securely closed^ 
so that the rodenticide is not accessible to humans., pets, or domestic 
animals. They must be designed so as to prevent ready access to jthe 
poison by pets and persons ot^ier than the operator. Thesd^ boxes mu^t be 
leakproof , o^^ equipped for absorbing any sodium f luotokcetate solution 
spilled ^within them. These boxes must bear^ a label , with the words 
"Sodium Pluoroacetate Poison," a skull rand crbs'sbories ^Dispensers- for 
use in the bait boxes can be of different proportions than thgse given 
above if designed so that their contents will not srpill out if knocked -over . 

•Sodium f luoroacetate may be exposed in buildings nob under PCOj s complete 

control only if placed in safety rodent bait stations securely ^fastened to 
'^^'tJie flo or ground and all personnel in the area are notifi^ of the use 
of sodium f luoroacetate and its hazards. It is desirable to have an 



/ 



official who is responsible for all personnel 'in the area sign a statement 
that all such personnel have been notified of the use and hazard 'b^^'^sodium 



f luoroacetate . 



:pWe3 cont: 



» When solutions are -expW^' continuously , old solutions should be removed, 
the containers cleaned^ and fresh solutions added at each servticing. 
Otherwise, the concentration may become excessive due- to evaporation. 



• For each exposure of sodium f luqroacetate solution, a diagram of the 
prapetty shall be made and each solution placement located thereon at a 

numbered" location-. A copy of th| diagram should be left with a person 

'• »^ • ' ' 

respx)nsible for the treated property. * . ' 

• At the close of ^operations, all unused water solutions and containers must 
be recovftred and a diligent search made for all poisoned animals. When - 
.solutions are exposed continuously, all poisoned anima'ls must be picked .up 
daily by the operator or by a person responsible to-the owner of the 
treated property and who has been instructed by the PCO regarding the 
hazards of sodium f luoroacetate. Personnel should be ^instructed to wear 
rubber gloves during these operations, to carefully wash their hands after- 



wards, and not to smoke or e^t before ^washing. y/- 

AIJ. , unused sodium f luoroacetate solutions and all disposable solution con- 
tainers and poisoned animals must be disposed of, preferably by incineration, 
or by burying at IgasC" three feet below the 'surface of the soil in an 
isolated location. In large cities, solutior^, containers, and dead 
^jiimals should be taken to tHe appropriate city facility and the operator 

Id* to it that they are , -incinerated or properly buried. They 
sliouid^ot be dumped into sewers'* or placed in refuse containers to be 
picked. up by regular garbage 'disposal teams. The responsibility for 
disposal , of- carcasses may be delegated to others when^^sodium f luoroacetate 
is exposed continuously. W^er solutions of sodium f luoroacetate should 
be scattered on large amounts of absorbent paper (such as newspaper) before 
being incinerated. Glass or other durable containers for individual" 
placHmerrtS"'may'^ be 'wa^^^ ^nd reused, but they must be identified^ for this 
use only. \ ' . v 



f ..s1t[ou 



Records of each use of sodium f luoroacetate water solutions shtDuld 
be maintained for at least a year. Records must show: (1) Date of exposure; 
(2) ^address and .description of exposure site; (3) diagram of placements; (4) 
an explanation of any difference between the number of baits exposed and 
recovered; ^(5) name and address of the person or persons responsible for the 
exposure of baits and the recovery of baits and dead animals. 

i: t ^ - . . . ^ ' - ' ■ 



Sodiiij| "f luoroacetate may be exposed in a f ood (nonwater ) in concentra- 
tions not to exceed the ,manuf acturer ' s recommendations in dumps and burrows 
if the following conditions "^are met: 

1.* All precautions as used for sodium f luoroaeetat^ wat.er' solutions ^ . 
musx* be followed except it is unnecessary to use a bait container. » 

2j/ The bait base must be of a dry crumbly particulate type of a 
tl^in paste so that the bait cannot be readily carried to other 
areas by rodents. . • 

' ■ . . ■ r. ^ . 

The sodium f luoroacetate must be thoroughly mixed with the bait. > 
The toxicant may be dissolved in a small aTi]oilnt-rq£^ater blendfed 
in a dry form with a small amount of oiie of the bait .-ingnediertts ' 
to facilitate mixing. ' - ^ ' 

'4. The bait must' be .placed in such a manner that it will not readily be 

accessible to birds, desirable animals, or the public. When plaa^ed 

! \ ■ ■ ' ■ . ■ 

in burrows, the bait should be put: far enough into the burrow so ^ 

that domestic 'animals cannot reach it readily. ' Bait applied to 

' ' . ' ' a 

dumps should be placed beneath objects, in containers, or into holes 

so that it is inaccessible. ' . ^ 

' ' i ' ' ■ V *f \ - 

5.' Appropriate Warning cards must, be cbnspicuc^sly-' di^^layed' in adequate 

numbers whenever sodium f luoroacetate baits are used on public property 

or on private p^perty readily accessible to the public. There is no 

need to post private property not readily accessible to the pubjic. 

If baits are placed in burrows or in accessible spots on dumps, 
there is no need to retrieve them. Retrievable baits that constitute 
a hazard must be destroyed. If a dump is to be burned or filled, it is 
desirable to bait a day or two prior to this so tljat hazard f(rom 
remaining baits and dead todehts is further reduced. 

7. Maintain a record of each bait application for at least a year. The 

record should show the application date and the address and description 
of. the application site. 



Stryclm?ine ^ , 

/4 ''-^ ■ ' , . .. 

.Strychnine is an odorless, colorless crystalline material with an ex- 
• ♦ « 

. tre'mel^ribi tter taste,. It is very fast acting and extremely toxic. There 

ia,^)^ well-documented secondary hazard to dogs, cats and wild ciarnivores. 

. '' ' 

Strychnine is most often used for the control of house mice. It is not' 
effective in rat control because it is too rapid in effect. Individual rats . 
will reject the poison and populations will become bait shy. 

Strychnine normally should be used only on^grain baits to minimize hazards 
to dogs and carnivorous wildlife. Exceptions can be made in the control of ^ 
certain native rodent^, -i^e. ,/ Po^t^^Pi^^s, 

This rodenticide is for use as a short-term, single-dose corrective agent. 

Strychnine on wheat, hulled seeds, steam-crushed oats, or cracked corn may be 

used for house mouse control on a limited temporary ba^is. It should never 

form the backb'ohe of a contrbl ^program- for house ml\e. It normally should be 

used after a gcfod sanitation rclean up, Go'^od grade anticoagulant bai^ts should 

pre'cede a sanitation clean up. This allows the strychnine to be most effective 

against displaced or disrupted remnant populations. 

" ■ V^^' V ■ • • • . ■ ' - ^ ; ■ • 

^ - mstiTig strychnine baits req^uires skill, ^care and experience,* It is 

-.recoraineilded , that thos^ persci^ who- are not skilled 'purchase supplies from 

ie^t^g^iytl^hed sources, 

-* When placing strychnine baits in structures placement should be governed 
by the purpose-^of the structure and the activity of the people therein, 
""'^t^ych^ine baits must not be used where there is any likelihood that children 
can reach them. They^ should not be used where they might contaminate food , 
milk, feed stuffs, cqsmetiqs, drugs or other items for human 'or animal con- 
sumption. They can be used in wall' voids, or iiv^saf ety rodent bait stations 
in nonprodu^tion areas of food plants or warehouses for house mice, JF saf^r 
materials will not suffice for the immediate needs. Placement should always 
he at fljDor level. " . 
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Bait trays or bait stations should always be marked-with skull and 
crossbones and the word ''pois^/* It is desirable to notify the ^building 
manager or plant operator that -strychnine is to be used on the premises. 

Bait placements^ should be mapped or annotated in records as to locajtion. 

■ Zinc Phosphide - ^ 

v^vZinc phosphide is a toxic rodentlcide which, when properly utilized, is 

effective against^ rats and mice. . It is a dark gray powder that is relatively 

• / ■ ■ • . * . / 

insoluble in water and^alcohol. 1^ the presence of moisture and/or dilute 

acids, it releases -phosphine gas, which is very toxic and accounts for the 

garlic-iike odor of the compound. It^ is stable for long periods of*time under 

most conditions. 'It presents secondary poisoning hazards. ^ . . 

: Because of its toxicity to all forms of animal life, the following method 
and precautions sjiould be adhered to in the use of zinc phosphide:' 

• This* rodenticide is not recommended as a rou/ine maintenance rodenticide, 

* . . / 

but rather as a short-term, single-dose, corrective agent. 

>> • ■ 

Zitic phosphide should ,not be used in a' manner in which it is readily 

accessible to children,' poultry, pets or domesticated animals. It may 

be necessary to utilize safety rodent bait stations to accomplish 

this in some situations. . ^. 

• Zinc phosphide should never be utilized on a readily recognizable 
food material- in a form attractivife- to humans. 

• zinc phosphide can be dusted onto wet baits such as meats or cubed 
fresh fruits and vegetables as long as they^are made unrecognizable as 
food . _ 

• When applied to :<iry baits siich- as grains , it is recommended that it 
be carried as a suspension in; corn oil or warm bacon grease. 

• When preparing zinc phosphide bait6, operations sihould occur outdoors ^ 
or in a room with positive ventilation. \. A respir;ator should be worn 
when mixing baits tOf prevent inhalation of the powder. If very large 
batches are being produced it is necessary to wear a gas mask approve<i for 
phosphine. - » 

■ ■ ' ■ ■ ■ ■ ' ■ ' o > ' . ' 



Types of Traps 




TRAPPING RODENTS 



Many types of tr^ps are used for capturing commensal rodents. Included 
are common wooden-base snap traps, steel . trapa^^ wire 'live traps and multiple- 
catch box traps such as the KeJ^h-All. 



d( to^ catch an animal and "keep it unharmed until it 

These traps may either catch one animal at" a 
first case, a sliding door slams down behind an 



Box or Cage Traps 

Cage trapli are designe 
dan be removed for disposal, 
tijie or s^eral. In the 
inquisitive rodenli.when nis weight on the balanced floor or his greedy nibbling 
at a bait triggers the mLchanism holding the door open. The multiple-catch trap 
is usually more intricate. For example, . the Knes^ Ketch-All forcibly shoves a 
victim into a closed confpar tment and hurriedly opens its doors ^to the next 
prospective customer. 



Glues 

' -•■ :\- .. -r-c^ - 

Sticky ch^miicals that entangle the victim may- seem rather impractical for 
^smything bigger than ~a fly, but they have been used in India fpr animals as 
large as tigers.. Rodent glues are undoubtedly more effective for mice than 
aggressive Norway rats, but^they are used for, the latter, too. The sticky 
material is applied to heavy kraft paper, cardboard, roofing paper, etc., and 

placed in rodent runways. Glues can be? purchased commercially . « / ' 

• ■ " ■ ■ -A ,( 

Glues, however, have very definite limitations. They are messy and become 
less effective at low temperatures and under extremely dusty conditions. They 
are most often used in combination with other methods. ^ 

Jump or Snap Traps ' . 

T4iis final category includes the traps that are the most useful in commensal 
rodent control. The steel jump trap, larger versions of which are used to catch 
many' types of animals from muskrats to ,bear, usually catches an animal. by a 
limb, ' ' ^ " . ^ ^ • 
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However, t;his type of trap is not necessary ia .control work and tl^e PCO 
will find the woo/^^ase guillotine or snap trap much more -.practical. 
snap trap is che^p, easy to operate, somewhat more versatile to place,'' requires 
fewer inspections and, since the, animal is killed almost instantly, more, 
humane. Fpr most purposes, this trap is the one recommended for use by/the PCO. 




Trapping Techniques 

Effective ^>a^ping of commensal rodents depends on sever^^l fact^^ 
most important is an understanding of rodents' basic traits. . Norway yrat 
while as agile as tree squirrels when necessary, are more at home on^ 
and will normally be caught there.' Roof rats are fond, of climbing and ^anibe f 
taken .more ' frequently from their runs along pipes and suppor-ting beams f The(^ 
habits of mice vary somewhat from' th'^e other two types of rodents. " They are much 
more inquisitive and explore their environment continually. It is this driye 
that causes a mouse to inves^tigate. a newly placed trap, whereas a- r,at is apt. 
to avoid it because of the well-known "n^ obj ect> reaction. " For this reason. 



rat traps should be permitted , to Remain ^iii place longer than mouse traps. 
Mechanical^Condition of Tr^ps , ' 

• ^ • Before setting traps, make certain that ' they are in good mechanical con- 
dition. The time lost because an animal escapes is more expensive than the 
placement cost of a trap. If oiling is considered neces^sary, us'^ oils. of 
animal or vegetable origin rather than petroleuin, which may have a repellent 
effect. 



Rats and miice are thoroughly familiar with the o^dr of humans and their 
furnishings, and since the odor of rats that have been.killecT-M a trap acts as 
an attractant, trap odors play only a m^^ior role. 

• V . ■ C ' ' ■ ' ? - ■ 

Discard older traps that have become rusty. The wooden ba^e should. not 
be vatped, otherwise it will rock when the animal steps on it.- Triggers should 
be adjusted so that ^a light touch will set them off, but no so. fine that a 
passerby may jar them. Do not set the bait pan' at an_ angle high enough for. the 
animal to squeeze under it and Jam it further back on th€^rigger, or so low 
that t^^re ii not place left to spring the catch. , . 
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Enlarged Bait Pans » ^ » ^ 

While, there is -a commercial trap with an enldrged bait P^SJ, most trapS^ate 
„nofdo equipped. Enlarging the bait pan with a small' square of cardboard, 
(not recommended for damp locations or prolonged use), thin metal or wire 
screen is a simple but very ejffective device. The enlarged bait pan turns the 
ordinary trap into a runway "trap which, when properly set, will be sprung as 
the Animal steps over.it, even if he is not attracted by any bait. . . 



t 

Trap Shelters 



A thin metai shelter constructed over the trap is another worthwhile modified 
trion. The main purpose of the shelter is to force the animal to pass over the 
bait pah, but\it also acts as a drag to prevent loss of the trap and discourage v 
piling of material^ directly on it^ ' * ^ ' ' 

Trap Placement - v; T 

Another important factor in determining success is the placement of the . 
trapl For this^.reasolti, the value of "^tracking patches" and readiiig signs i 
cannot be overemphasif^d. . Tracking patches are thin layllrs of flour, loose dirt, 
talc or other ^^inely divided material that has little or no deterrent effect ^ 



The matet^al is spread in one to two foot lengths in areas that animals are ^ 
likely to frequent. These patches are smoothed over so that fresh tracks can be 
easily read, even by the untrained^eye. This method enables the serviceman to 
determine what areas are bding used by the animals, to estimate their numbers and; 
at the ' conclusion of a trapping pericjd, to ascertain if any animals are still 
or^ fehe premises. ' ^ ^ ^ , 

' ■ V ' ■ ' 

In addition to these artificial measlares, a good trapper will look fo,r signs . 

left by-*^e animals to show established routes. The body oils and extraneous 

filth picked up by rodents is laid down in a black line or smear since they 

• " ■ V 

normally press close to the wall of a familiar route.^ If roof rats are present, 

1 ■ - , ' ^' 

"swing marks" are made. as the rats pass under rafters while travelling* along a 

horizontal support. A keen eye can al$o ^^detect the , presence of fresh droppings, 

hair, and' tracks'^ in the dust. All of these signs can be ug^d to determine the 

best placement of traps. , )' 



(J 



Place traps where active runs have been discovered. Set ttaps perpendicular- 
:.,to the run with the .bait pan close to 'the' wall or solid surface.. If the traps 



are not enclosed in'^sheirafers as described above, it may be necessary to narrow 
the passageway with boxes or other 'solid iteiijs. 'This forces the. animals to 
pass over the bait paris. 

^ common, mistake of ^ the novice is to slcimW on the number of traps. For ml^e^ 
with their limited movements in established hafcitats, one trap for every two 
to three square feet is not excessive. It is more -ef f icient^to overtrap an area 
than to undertrap. ' ^ : . , / 

However, 6ven with good trapping techniques, some indiviiiuaTs will evade.- 



all efforts. It is. the catching of. these smart oneav that taxes the iiigenuit;^ 
of th6 PCO. With roof r^ats, traps can be nad|ed on tipright supports or. fastened 
to horizontal pipes. 

Traps can *b\e camouflaged with torn strips-of facial tissues, oatm^eal, corn- 
meal or sawdust. If fine mater'^als ^re used', ils^^y be necessary to add miniature 
trap/pads tK) keep thd bait f^ron/c^lectring under the-'pan and to'prevent the'' * ' 



.trap from springing.y Also, cutting two or more* traps side by side, particularly 
' ih; a shelter, will surprise^ dyen fhe most .evasive tat. . 

A number of traps should be used. Traps should be placed within 10 feet \ 
^of each ©ther for controlling mice. Traps should be placed within 20. f^et of. . \ 
each other for , controlling rats. If vrodents seem to. be jumping over the traps they 

sho¥ild be placed in groups of three or more- in a parallel series. On horizontal 

' ■ » ' - 

pip^s or beams, where traps are. set. in a series, one end should be tied to the 

pipe dr. team. Then, when the trap is^napped, it will off the support 

and h'tild the animal suspended in the air clearing the pat^u^ay^for other victims. 



Traps should be placed so they will not endanger pets Votc.: childr,en. 
Ketch-All type traps, wite^live traps, "ai\d snap traps designed only for mice are^ 

• ' ■ •■ ; . ^ ^ ■ • ^ ^ ^ 

fiot considered dangerous, although- they may bruise the fingers of a child ^ 
Larger snap traps and steel traps should not be placed in area,s accessible to • 
children unless they are pla^ced in trap .boxes. , . ^, 



• ' . — ^ .' " • . ■ J. • 

Do not place any trap 'directly above food or food products or Surfac^es^ 
equipment, or containei?s that exposed food' will contact. } 

. 0 The number of traps placed, on -each job should be recorded. In food plants^ 
the loQation of each . trap should be mapped. This'will enable someone else. to.' 
follow up an account, if necessary. \ w - y ^ 

Traps should be revisited frequently. ^ Unless the trapped rodents ^re in 
co'ncealed places, the traps shojlld be checked as early as possib'le in 'the morning 
to remove the trapped animals.- Trappfed^r.ode.nts are a discomforting, sight to 
many people and the rpde-nts can proUUcer odors.. ' . 

Dead rodVnts should be carefully removed because of the disease andecto- 
parasite hazards. The carcass should be taken off the premises or put iin wet ., 
garbage where it will soon be riemoved. Avoid direct contact with dead rodents 
by. using gloves or long forceps. / ^ 

•Intrensiye trapping for^ several weeks is recommended. TiTaps should be liaft 
j[.ri place for at l^ast five days before moving them to other locations, bijP9ause 
there may be'some '^new object avoidance" when the traps are .first encountered. 



Baits' and Baiting 

When a trap with an enlarged pan is^ properly placed, |fft is not 'necessary to 
bait it. However, baiting increases the possibility of success. A light smea^ 
of peanut "butter or a sprinkling of oats, corameal, doughnut or bread crumbs 
oyer tjie pan is suffiant. ^ ' , . - 

. . ^ ' 'v ■ ' ■ . . ' ■ ■ - 

-When dn unmodif ied\ trap; is used, baiting is essential. Mara/ baits have 
been recommended, but th^ere seems . to be no universal bait that will appeal to all 
individuals in^ev^ry 'environment. The following- are a few that have been 
successful under some^ conditions': .raisins, strawberry jam, ground beef, nutm^ts 
sardines, weln^rs, Grape*-rtuts , chocolate, apple, cdrrq^ts, .and' sweet potatoes. 
Gumdrops make excellent m6use bait because they are difficult t*o' remove without 
springing the trap. " . ' - . - ^ - 

Success is reported with T^acon rind and cheese if they ,ar^ a t: ! ached* 
to the^-bait pari and then toasted with a match. A semipermanent bait has/been ""'^^ * 
^ade by^ kneading ;bacon grease into small clay balls or chewing, guni.. If a highly' 
at^t^active food source is ^already available, cotton for nesting has been ve^y 
successful ai: times.^ The -use of nesting material" is also effe^'ctiv'e insid^e cold 



SELF-HELP QUESTIONS ON RODENT CONTROL 



Now that you have studied the' section, answer these' questions . Write 
the answers with pencil without referring back to the text. When you are 
satisfied with your wri4: fen answers, see if they are correct by checking them 
in the text. Erase your answer and write in the correct answer if yQur, first 
answer is wrong. '•. . 



1. Describe the feeding habits of rats and mice regarding bait acceptance and 
condition: 




2. I'Then mixing rodent baits, where are the directions obtained from? 

3. Placement of baits , preb^iting, . and the amount of bait needed vary with ^ 
the rodent. How dp mice anid rats dif f er ^in these factors? 



+ . List f our * ant-irtro^eulant rodenticides and' ekplain their disruptive actions: 




). What safety factors may be employed to protect the public, children, and' 
domestic animals when anticoagulant _baits are used? ' 



I, What precauti:ons must, be considered; when using Antu baits? 



.Have rodent' populations exhibited .tolerance to arsenic- trioxide and explain 
.its usefulness J. in reducirijg'' rodent populations : 
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8. When using phosphorus paste, what safety factors. must be considered to 
the applicatO|r and the public? ^ 



9. I^g^d squill equally as eff-^tive in control of mice and rats?. Explain factors 



10. What physical and chemical properties make sodium fluoroacetate a hazard 
as well as highly effective? 



11. What steps must be followed by a P. CO. in stofagg and use o£ the product 
"1080''? . 

' ^ \ }\ ' - ' '■ 

12. Records of ''1080" applications must be maintained for how 16ng\^an(J consist of 
what information? ^ . ' ' \ 

■ ^' ■ ■ ■ ■ \ ' 1^-- 

13. Why are rat populations hard to control with the use of strychnine? 



lA. When placing strychnine baits, what precautions must be considered: 



15. What physical charac'ter4.stics^contribute to the long term and secondary 
poisoning hazards of zinc phosphide? 



16. Why should ^inc phosphide bKt be prepared'^only with the best of ventilation 
I or outdoors? 
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SPECIAL SITUATION PEST CONTROL " * 



CONTROL IN FOOD ESTABLISHMENTS 



Treatment of food handling estmblishments refers to trea^ent of the 
structure, its surroundings and equipment in it, in, order to protect food from 
, pets. Proper treatment of food handling establishments prevents food con-- 
t^mination by pests that wander into the structure or are carried in ' and 
which thereafter may find harborajge in the structure o£ its equji'pment. 

Use of PestjLc:^des Supplemen'ts Sanitatioa ■ , 

- Safe a,nd effective use of pesticides in food establishments require^s that 
the establishments comply with all of thos^ criteria of the appropriate 
recurrent good industry practices which are ^concerned with sanitary operation and 
the absence of pest attractants^ b^ree^ding places, and harborage' of entry. . 
Even ^ith full compliance with these sanitary standards, there is f requeiUi''TT«ed 
:.„to^. control— peat's^ — These^rtnclude rats and mice, ants and cockroaches, a/ well^ 
_as a variety of other invading and incidental vertebrate or invertebrate pests. 

Records . • - " 

' — ■ ■ ' - . . '\ , 

Records of sanitation problems, pest problems and pesticide use in food 
establishments must be made and retained by the pest control operator.. A copy 
of the record should be given to the person responsible for sanitation in the , 
food establishment. 

Pesticide records must include: (1) name of; each product used: (2) ' 
concentration of pesticide"^ in formulation applied; (3) type of application; 
(4) areas of application: (5) date applied;^ and (6) special records of use in 
high hazard rodenticides . 



AREAS AND USE OF PESTICIDES, 



Outdoors 



This ds any area outride the structure and includes loading docks and, 
refuse container's. Pesticides are applied to, or near, resting, harborage and 
breeding areas outside food establishments'. Treatment prevents pests from 

•-40 : V 
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contacting food products in outdoor storage areas apd from migrating to 
indoor areas.. These treatments" should/be made ' in colij unction with\an * . . 
exclusion pro.gram using rsuch barriers/as self-closing doors, screens, ;air 
curtains, and rodent-proof ing and the use of traps, especially light traps, 

/against flying insects. Control of flies, rodents and .birdsj^s tarXs._Qir-the--4Dut.-^ 

side and often can be obtained by outside application of pesticides. . 

Insec^ticides , if required, must^ be applied so they can neither" contact food 
products stored outdoors, nor enter or be carried into the establishment. Special 
care is required in making application around windows, doorways, ventilators, and 
'other openings leading to the inside. 



Rodenticides are usually applied in attractive food baits or in water 
solution. Such baits, ordinarily require containers that are adequate to protect 
animals and children as well as to avoid contamination of food.-. Special atten- 
^ tion ,is required to provide sufficient space for effective placement of the 
containers and to protect them from damage and pilferage. Outdoor. use of 
rodenticides is essential to intercept rode'tits before they gain entry into the 
establishment. 'Their use outdoors is considered in two categories: 

1, Public ; Areas that are not enclosed and th^' property is not, 
isolated enough to prevent the public from having ready access 
to them. 

2. Restricted (not accessible to the public ): Areas which are enclosed by 
high .fencing or other high barriers or properties so isolated that 

^ likelihood of the, public or unauthorized persons having access t;o such 

areas is highly improbable. Some establishments may have most outdoor i 
areas subject to the public but specific areas, such as power 
stations and refuse areas, may be restricted. V 



Nonfood Areas ' ( 



Typical nonfood areas of food establishments include offices, locker rooms, 
toilets, machine rooms, J^oiler rooms; rubbish rooms, and garages- These are 
ar^as where food is not normally present, except perhaps as it is being 
transported' from one food area to another, i.e., through a hallway,. 

Pesticides are used to control pests that may wander into or breed from 
migrating into food areas. - ^ , 

T ^ 
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^ Insecticides can be applied in nonfood areas as spac^ treatments, 
; contact or residual sprays^, dusts and baits*. Th| person applying /t^iem must 
^consider not only the premises to be treated, but also foot tsafflc or any 
Items which, thtough transferral , could coiitrlbute to product contamination.- 
Dusts may be used only under conditions that preclude their being tracked or 
airborne Into food areas. ^ . . ^ 

Roderitlcldes can be applied as,; liquids or as food baits and placed in 
concealed locations or in containers. Conditions of exposur-e~f^4-l— i-ntorthree 
categories: - ' ' 

1. . Public : Such areas include dining rooms, eating booths, an^<^ ~j 

aisles, in supermarkets. 

2 . Employee (nonpublic, subject to employee traffic only ) : The 
publlgjgjLig restricted from such areas but authorized outsiders might 

'occasltsnally be present. Such areas Include garages, boiler rooms, 
offices, locker rooms, mop closets, toilets, and rubbish rooms. 

3. Restricted : Such areas are normally inaccessible to 'personnel 
due 'to their physical location or construction. Included are 
crawl spaces and wall voids. ' ' ' 

Food Storage Areas - ^ 

■ ? ■ 

Food storage areas vary from open flooir storage to sealed tanks and are 
used for the storage of raw commodities. Intermediates, finished products as 
well as containers arid packaging materials. Food materials may be stored in 
bulk. In bags or in cases, boxes or cans. ' . 

Pesticides are applied in food storage areas ^^o prevent pests from con- 
taminating a raw product, the finished product or its t:ontainer . Also, their 
use helps to avoid infestations which could' spread to processing areas 

Insecticides can be applied as space treatments, cohtact and residual 
sprays, baits and dusts,- Consideration must lie given to the. type of packaging 
^ used to avoiding treatment that would cause food to be contaminated when 
emptied from-the container or by migration ^{lirough it . * 



, Rodent jl^ldes are used in areas containing axposed food and nonexposed 
food. 

. 1. Exposed food : any area in which food is Uncovered or so packaged 
that it could be accident^d^ contaminated by rodenticides . Such 
1 areas include processing areas, kitchens, and serving areas'. 

Stotage areas are not considered as exposed food areas if foods 
are- p^ackaged in cans, jars, boxes, heavy paper bags, or other mater- 
ials relatively impervious to rodenticides. Areas containing foods 
in burlap sacking and similar material should b^^-'considered 
"exposed food areas.** A large warehouse mightjbe considered to 
contain both 'exposed and nonexposed food area^ depending on tbe ^ 
type of packaging in each. area. , ' . 

2. Nonexposed food : any area in which all foo<^ are protected, as by ..^iaick- 
aging or otherwise, from accidental rodenticide contaminations. This 
would include a processing area consisting of \ totally enclosed 
system so that the food, as it moved through the^ processing system, 
is never exposed to the immediate environment. 

Food Processing Areas 

•Food processing ' areas vary from completely closed systems of conveyance and 
processing to those in which foods are completely exposed for varying periods 
of time. . The latter are tlje areas of a food establishment requiring greatest 
care to avoid exposure of food to pesticides. It may be necessary, however,' 
to- apply chemicals in these areas to avoid pest contamination of the food^ 
product. 

Insecticides can be applied as space treatments , contact or residual 
sprays, dusts and baits. Appli^tion of these pesticides to equipment may b'e 
done only in such a manner that, when cleaning follows, no pesticidal residue 
remains on surfaces which food will contact. 

The use of insecticides and steps to protect food are described under 
the various sections below: 
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!• Food contact Surfaces :, Insecticides such as pyrethrins or 
. .allethrih.(with or withoulLsynergists) or dichlorvos may be 
-applied as contact sprays provided the particular formulation 
is registered for such use. Treated surfaces must be cleaned 
before operations aj^e resumed. 

2- Nonfood 'tontact surfaces of equpirient : ''Insecticides may be 
applied^ only in_ sma^ amp^^ to„ cracks-and crevices . Care 
must be taken not to contaminate (food-contact surfaces. ' 

3- Floors and lower walls ; Selective .treatments may be made using 
contact or residual insecticides applied into, cracks and 
crevices. Applications should be restricted to cracks and 
crevices unless the infestation is unusual. If spot treatments 
are necessary, ^they shouIdC be restricted to areas below, food- 
contact surfaces such as lower portion' of walls and the under- 
sides of shelving and the bases of equipment. Special care is 
required to avoid insecticide drift onto food-contact surfaces 
or into food itself. 

+ Overhead areas : Great care is needed in treating upper walls 
and overhead objects to prevent contaminatipn„_of food products 
or food-contact surfaces. Dusts cannot be used. Residual 
sprays should be used only when contact sprays are impractical. 
During any treatment of overhead areas^ exposed 'food beneath 
the afea to be treated must be removed or covered and all food- 
contact surfaces should be. covered. . \T 



5. Space : Insecticides are applied as ^pace treatments "^^^^ 

control of exposed crawling insects and n^ing insects. Food 
must be removed or covered. Food-contact surfaces must be 
covered or cleaned after tre^atment. 



'■•MM 
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^Rodentlcldes are occasionally needed in food processing areas; As- 

in food storag^e areas, the restrictions on the use of ro3enticides are de-'-- 

) . -i ■ ( ' • - 

termined by whether or not ^fooci is exposed -at theStime and' place the rOden^:- 

^' ■ 

icides are exposed. 

» ■. , ^ . . . ^ 

METHODS OF INSECTICIDE* APPLICATlt)N ^ '^ , 



Space treatment ^ 

Space treatment means the dispersal of , insecticides into the, air by foglgers', 
misters, aerosol devices and vapor dispensers for the cpn'trol of f lying^nsects . 
and exposed crawling insects. Food must be removed^ oir, cov^fered during space 
treatments except as described below. 

Cont act Cfio nresidual) Treatment 

r \ — \ 1 : ' r 

Contact treatment means a wet spray applied^'o kill pe)Sts on cor^tact. Onlyv 
insecticides which dissipate quickly are us^d, and there is no significant kill 
of pes.ts not Contacted by the spray at tne time -of treatment. " > 

Residual Treatment \^ ' ^ .\ 

Residual treatment is application of an insecticide so as to leave\a ^ ^ 
deposit that will. kill insects which may later crawl or rest on the treated 
surfaciBs. Such treatments are made to breeding j^laces, harborages, and areas 
where pests are present' and to surfaces where pests- can be (expected to hide,\' ' 
crawl or alight. Residudl insecticides must not be appliedrto food or to foold- 
contacting surfaces • Indoors, residual treatments are macffe with brushes ""or . 
with sprayers operated at low pressures and in such a manner as to"^ avoid spatter- 
ing, ''bounce off" or "drifting spray mist. Clean paper or plastic sheets may ^ 
be required to confine the treatment to the^ chosen target area. ^ ^ 

General Tr^eatment 



Li^atment ^ 



General treatment means application to broad expanses of surfaces such 

as walls, floors, and ceilings or as an outside treatment to walXs lawns and., 
shrubs ... * . * 

■ , ' ' A,' ^ 
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Spot Treatment 



* This means restrictive application to selected surfaces where pests 
have been seen or are suspected oi7vj^hiding or entering. 

Crack and Crevice Treatment 



This kind of treatment is the careful and precise application of'" small 
__amounts of insecticides into cracks and crevices in which insects liide or 

through which they may enter the building. Such openings commonly occur at 

y" ' ' ' 

expansion joints, between different elements of construction, -and' between '\ 

equipment and floors. These openings may^l^eadvto voids such as hollow walls, 

equipment legs and-basds, conduits, motor housings, junction or switch 

boxes. The treatment should be carried out. s^o as to' cover thoroughly all 

cracks, crevices ^and other concealed pe^t entries or confined ha^barages and so 

as' to minimize to the exteyt, practical any contamination of exposed portions of 

floors or walls. It must, not lead to contamination of food , -containers or food 

contacting surfaces. - • 

Dusts ' - >> , ' 

Dusts are f>rr€^y divided solid particles of a toxicaht, ^ith Or without an 
inert carrier. Insecticidal du^ts are useful where sprays .might be hazardous" 
to tKe applicator or the equipment a^ in sw*itch boxes and electrical motors or 
to reach tecesses such as well voids whi):h are. not otherwise accessible to 
treatment. Dusts must not be placed ^here there is apy likelihood of their 
being transferred to food, containers or food-contacting surfaces. Avoid the 
use of dusts where ^there is wi|id-p~SK^e^ing , traffic or other activity that 
would cause ^them to be transferred or become airborne. Any dust left in the 
open after application must be removed. 

Granules , * , 

~ .:- : ' ■ 

These are coarse particles of an inert carrier ^impregnated or coated with a 
toxicant . Granules are used for application oifTdoors for insects living^ in or 
on the soil. They should not be distributed in areas where they are likely to 
be tracked indoors. * . 

■ ■ ' . ■ .. ■ i 
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Baits ♦ 

Baits may be used only in confined and enclosed Spaces or at and belb\jK , 
floor level only. They should not be used on floors which the food pro4<ict 

or its containers can contact. They may also be applied to outside areas 

* ■ ■ 

for control of crawling flyfng insects. . ' 

• ■ • i . ■ • , ■ . - ' . ^ ■ 

• ■ 4 , ■ ... 

t ' • - ' . ' ■ ' • t 

/ " * ■ ■ t 

"\ , ' RODENTICIDE APPLICATION " ^ V " ^ 

Alternate Control Methods ■ \ 

As with all pesticides, rodenticides should.be used to* supplement practical 
programs of sanitation and exclusion. Trapping offers a safe, quick means of 
eliminating most stray and invading rodents but is not Without certain dis- 
advantages. Some rodents are trap-shy and cannot be caught. Some establishments 
are so designed that there, are few, if any,- "locations where traps can be placed 
and where they will be effective while not hindering operations of the estab^- 
lisHment. Trapping also has a, high labor cost. ■ - / 
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Role of Rode/iticides * \ 

Rodenticides are essential tools in perimeter rodent control , which should 
- be practiced arourid all food establishments. Rodents moving into an area travel 
along perimeters and will accept baits which might apt be accepted once the 
rodents become established. Baits are most effective when ^used in perimeter 
control programs and such programs, minimize the hazard of rodents entering the — 
establishments and contaminating food. Indoor a/plications can* eliminate those 
rodents which occasionally gain .entry into an establishment. Tl^ey es- 
pecially important in congested urban areas, where perimeter controlfis not 
-practical. ■ ^ 

Rodenticides in Baits ' v . * / . - . . 

' '' ^ '■ . . ■ ■ .' 

Rodenticides are commonly exposed in fbod baits and, less frequently, In 

water, with or without dissolved attractants. Before any rodenticide is used, 

it is necessary to consider the nature of tiie infestation, the exposure 'of the 

food to* adulteration by rodents or^ rodenticides , the characteristics of each ' 



appropriate rodentici^jB and the results -desired.^ The use of any rodenticide 
in a ^od' establishmefft is acceptable only under conditions which preclude 
contamination of food; Also, its use must not endanger employees or other 

persons on the premises .of the pstablfslunent. ,^ . . ^ ' ' 

<• * '"^ " . ' ' • 

*■ » ' ■ *■ ♦ . ■ '* 

Rodenticidal Dusts ^ ' ' • * 

Dusts such as Antu, and anticoagulants may be applied into burrows outdoors 

Burrow Fumigants , ^ r ■ -^''^ 

Fumigants including HC^T^frbm calcium, cyanide, may be used outdoors to . 
Jkill rodents in burrows. Care and gopd judgment is required in gassing- burrows 
outdoors, ^fhis is" especially true ,w]hen the burrows are close to a building and^ 
there is a neecj to avoid any possib^ility that the gas might enter the building. 



CONTROL IN HOSPITALS AND -REST HOMES 



Special cons id era tidiisv must be given in insect control in hospftltals and 
rest homes because these two envitonments have limitations seldom ^encountered 



la other places where pest control is practiced. ^These limitations include; ^ 
the presence of people who are ill or physically weakened; and people who. are 
confined to areas (often a single room) '2A hours a day for varying periods of 
time which are sometimes measured in years. , , 



Methods and Precautions ^ . ■ ^ 

— : - ■ » 



' To tifie extent practicel, -insect, infestations should be prevented, reduced, 
or elimina'ted through good housekeeping, ikanitation, insect proofing, ^nd 
nonchemical control techniques. ^When pesticVtdies must be used in and around 
hospitals and rest homaG , consideration should be given to: ^ 

1. potential hazard of the pesticide formulation and type of 
application to patients and applicators; " . . 

2. health status of the pati^ents and the duration of their exposuresV 

. : , . " • > • 

3. persis'tence of the pesticide; ' . ' , . 

.• ■ 'I ■ . ■ " 



4. chemical and formulation of the lowest hazard level and the lowest - , v. 
con^entratibn which will acCdmplish the^d^sired control; 

5, the insect species. 

. .-^ 

Before insecticides are applied in sensitive areas, a careful study of 

/ " * ' > 

• t"he inf estationJaiid its causes should be undertaken. So f^r' as is practical,^ 

an lenglneering and sanitation approach shou^-d be pursued to reduce the 

possiBility of reinfestation and to reduce, 4he amount of pesticide- which is ' 

required for control. ' ^ ^ 

Insects should be stopped outside the building when practical. This can 
often be accomplished by: ' T " . ^ 

• Establishing mechanical barriers such as screens and air curtains. 

• Utilizfeg traps. ' . ' 

• Applying insecticides around the exterior perittieter of the building, 

• Preventing^ entry with incoming goods . Food, clofhing, and furniture . 
which are brought in from^ outside are comiripn .sources of infestatiqn 
and'stiould be inspected. ANrcmrse of action should be established for^ 
handling various ^ incoming items found to be infested. ' ^ ^ 

^Infestation inside should be llmite^ when practical to one area. Food - 
* ' ^ ' ' •. 

carts and other vehicles with potential for distributing pests should be 

inspected routinely and treated when necessary. 

Applications of. iiTsecticides, should be made only to the harborages and 
to* the surfaces frequented by the particular pests being , controlled. Every 
effort should te ma'de to minimize the treatment of exposed sutfaces. 

Attentibn must be given to various utility systems, particularly air 
conditioning, to avoid unintentional dispersal of pesticides during treatment. 

Wh en infestations are found in nurseries, examinir^g rooms., surgical wards, 
or other atea^ where, patients are placed, the following procedures should be 
followed: . '''' . / 

1. Infe||Bted equipment ^should be rembved if practical and treated and 

trhefr thoroughly cleansed before replacing.. (Equipment might also be H 
fumigated or treated with cb.ld.or heat.) . . . " . 
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2. If the room (or equipmet that hannot be moved) must be treated, 
patientg should be removed. A nonresidual contact »pray may be 
applied followed by adequate, veritila-tion to remove*^ insecticide 
,and aolvent vapors.* NOTE: ' 'Special care must be used if 
' pyrethrins are ^applied as some people, especially asthmatics, are 
allergic to them> In'sjome cases, small amounts of residual 
material might be«^applied to cracks and crevites if the infestation 
is not ilikely tdLoe corrected by applications of "nonresidual ^ . 



insecticides. 



3. 'If the -room or /equipment in it must be treated" with patients present, 
only low-odor^ nonvolatile chemicals and- formulations may be used. 
Examples , are Kepone,^Baygon or Diperex baits, and Cipterex spray. 
Mineral oil may be used for trapping mites' or small insects. 

4. Infant bedding must never be treated with pesticides. Other mattresses 
may'be treated, but^should then be dried and covered with a plastic or ^ 

r 

rubber sheet before use. . ' 

- , ' ' . ' ■ ' ^ ' 

5: ' Extreme care must be taken to avoid contamination of equipment that i^ 

sterile or will come in contact with a patient. ^ ^ 

Vapona strips or alit^matic mi$t dispensers must not be used in-patients' 
grooms. They may be used in storage or utility' areas or in =eutry-wa}^s. 

• . ■ , ' . 'CONTkOL IN RESIDENCES . 

>■ . - • , . ^ 

Before or during application of an insecticide, make a thorough inspection 
with" a flashlight to locate infested sites. A f lushing'vagei\t is ^^^^ a useful 
supplement. All infested sites should be treated; ' 

Where necessary, have dishes, pots, pans, and 'food reiftoyed or, cov^ed to 
protect them from possible contamination by insecticides (spray, drift or "diist) 
--during the treatments ^ ^- — - .r-.-. 

■« . Preschool children, uncaged pets, and anyone suffering fromyrespiratory 
.giiment^ should not be. permitted in a room during any applicat;^on of ins'^cticide 
; -in that robm. 
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"Protect caged' pets and 'fish in tanks which- remain in rooms being • 

treated. Cover. them and shut off air pumps- for water tanks. Quring space 

applications, and aerati»6n thereafter, remove caged^'^ets and tightly cover " 

- fish tanks" with impervious material such as pt)lyethylene. "MakQ sure cages are 

free erf coclcroaches before moving them to another room. * V 

' • ^ • • • ■' " • ■ . - , ■ ' ' ■ • , ■ • 

- *' ^ Combination treatments utilizing residual liquids, dus ts , -baits', and/oir 

^pace- applications are more Effective than using a, single application technique. 

■ \ ■ ' , . . . , ^ , ■ * - 

' Residual Liquid Applications ' " " » \j ' • 

- . • ' . 5 . . ■ '• ■ a ' ' , J . ■ • * • * 

o , ■ ' • ■ ^ • " * ■ ■ 

viShouia^ be 'jnade to cockroach harborages with' emphasis pn^cracks and 
cr^viceg and minimizing treatment of exposed surfaces. In many casesy however, 
.to obtain good- control, you must treat some exposed silrf aces^^p^er which you 
expect ""cockroaches to crawl. Ordinarily, the applicatlojj. is m^de. a .loW 
pressure w^ spra^. ' ■ ^ ■ . \_ - ■\ ' , • ^ 

' ■ - /.■.'••. ' > ' ' ' 

Use care to prevent runoff and/or puddling. , Heavy applications niay stain 
or damaj^e oeirtain materials. Excess mus't be w;Lped up immediately.* 

: ■ -'k ■ ' ' ■-' 

Do not apply oil-base insecticides near open flames (pilot lights of stoves 

■ : ' . ' I- ^ ^ , ■ » • • 

^ovens, gas. refrigerators , etc.) or to ;f loor tile. 

Do not apply w^ter-base insecticides directLy into or qnto electrical 
/ »' ■-. * 

units . ' - . ; ^ • " 

• Do^ot permit ' children or uncaged pets in tlje treated area until the. 

treated surfaces are dry. Allow all treated surfaces 'to dry before dishes, pots^ 
pans, fqods, and other, article^ are placed on such .surfaces. 

Dusts • / ' . . ■ ' 

Dusts are useful for placing .insecticide?, deep into cracks, crevices, wall 

■ " ' ' ' • • ' 

^yoids, and other,; hidden harboi;;,age* . Light applications are effective; heavy 
^application^ tend to. be repellent. ' DCists , generally provide longer residual 
'control than do residual liquid applicfations . . Dusts b'ecome. ineffec^tive Under 
conditions of excessive moisture* Tney are especially useful- in electrical 
units^ Do. not foul electrical contacts wi^ dusts. 

. ,Wh^n applying dust^,, use .gentle pressure^ to. minimize dispensing dust part- . 
Jficles into the 'room' d /atmosphere. - ' 



Baits V. • ' 

Bai'ts are generally long-lasting and can often be, applied to areas that 
can't be effectively treated. with tesidual liquids or -dusts. For maximum' 
effectiveness, use small" applications less than three feet af|art rather^ than " 
large applicatiions Eurther ' pajrt/ Baits are supplementa], to dusts and liquid 
^residual applications, except undtrr un,us,ual .circumstances . 

Baits should be applied so that they are inaccessible to children ^and f^ts 

Use caution .wl^p applying paste-type baits in heated areas, as heat of tein ' 
causes- such f ortnWitrt4ea^^to rurr and drip. , ' • . 

' - ' • > . -K - ■ , •■ ■ . 

Space Applications . . 

This type of application .will assist in flushing cockroaches from hiding 
places onto, surfaces-treated with residual materials. ' Space treatments alone 
do, not penetrate craclcs and^ crevi^ees wa^l enough to provide effective control"" ' 
and should be consicfeVed supplementary to residual dus t and liquid applications 
excep^ in unusual circumstance?. Cockroaches on exposed surfaces can be 
Jcilled with space treatmentsi \ * ^ 

Advisevthe customer^ how long persons pets , and fish tanks should s 

r ^ ■ \ 

out pf the treated rooms or\-reij]^ih coVered. Mechanical air pumps for fish 
should -r^ain off during^ th^^same period. This p.eriod of time' is base.d upon 
the USPA registered ^ label. ' ' j ' ' 



SEtF-HELP QUESTIONS ON SPECIAL SITUATION PEST CONTROL 

■ ... ... ^. * ^: 

Now that you have studied the section, answer these questions. Wri^te 
the answers with pencil .without referring back.to ihe text. When you are 
satisfied with your written answers, see if they arfe.correct by checking them 
in the text, ^^rase your ^answer aAd write in the correct 'answer if your first 
answer is wrong, . " , 

1. When servicing a food establishment, should a record of) pest probl^i^ins . ^ 
found, sanitation necessary, and pesticides applied be /maintained ; and. 
who should be informed of these factor^*' 

• . . . ■/ ■ • . . 

2. Can outdoor application of insecticides and rodenticides act as an effective 
barrier to\avoid structure inf^tations? Explain:' 



3. Non-food areas can be treated with what types of sprays and with what 
general safety precautions? 




4. When treating in food storage and processing areas ; yexplaitv^^^J^^ty con- 
siderations needed before treating; 

a. . around stoorage containers or open packaging 

■\ ■ ■ J,, ^ 

b. around exposed food areas 



c. around nonexposed food areas 



d, food contact surfaces 



e, overhead areas 



Define spot "treatment ; 



Define crack an'd crevice treatment: Where is 4;his effective? 

Can dust applications be safely used around food contacting areas? .'Explain 

Explain perimeter rodent control: - 

What fact^oi^of pesticide t/o he used in MirsingM«5me treatment must 
considered ^efore treatment? ' v ' 



Discuss safety precautions to talae if pest control must be done in surgical 
wards or nursery areas? f ^ " r ■ ■ 



Should, single application technique be employed for pest control in 
residences? Explain: ' 



Residential applications pose -safety and environmental problems. Discuss 
these when: 



I. residual liquid applica|^ions are made 



b. dust applications are made 



c, bait are used 



d. space applications are made 



SAFETY 



To insure safety in' pestihide use, PCO's should: 

Develop a written pplicy on -piGp€-r--^-rountii-n^--Hnd-n3S'^^^ 
equipment. 

Make sur:e your employees understand your company's policy on grounding 
and use of electrical equipment. * f] 

^ \ ■ , / ■ . ■'• ;( \ 

Provide and * maintain proper electrical equipment and grouncilng devices 
including prlastic-coated glov4s . . . ^ 

Inspedt and repair electrical equipment on a routine basis — weekly for' 
periods of heavy use. , . - ^ 

Inform your workmen not to use any piece of equipment they believe to be 

unsafe. ' 

• ■ / * ■ 

Provide ^n the device or its carrying case -a checklist for safe operation 

of electrical equipment; for .example: . • 

Before Operating- This Tool:^ - ' 

'6 ■ ; ' ■ A • 

»1'. ' Check-wiring * 

2. ^ Hook to adequate ground ' ^ 

3. Put' on plastic-coated gloves . v ' 

4. Avoid u5e in damp areas 




^Have qualified persons do electrical repairs. 

Use cords and equipment approved by Underwriters Laboratories or Factor} 
Mutual Engineering Corporation. • 

Check adequacy of electrical supply. . ~" 

Provide proper cans for oily wastes. ^ 

Empty wastecans dail^&f' ^""^^ 

S.tp?te oil in closed containers. 

;-f - , • ■ . ■ •. . . . - , \ 

Store flammable solvents in proper safety cans or acceptable containers. 
Ventilate storage area. / • \ 
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15. Put out, pilot lights and other flames before ri!isting with oil. 

using more than 1 gallon of fogging oil peri 000 cubic feet-B^ / 



.17. Take special precautions to avoid spilling solvents and formulations with 
flammable solvents. ' ■ 

" . .. ^ ' ' 

,.18.^ Clean up spilled ^blVents ihd formulation, including those in vehicles 

\ ' ' ■ ' . - 

19. p^spose of empty containers as soon as practical/ 

20. Po^ **No^ Smoking" signs in appropriate places . 

.21. Have proper guards on exhausts and mufflers on engines. 

22. Avoid storage near heat or open flames. 

m23. Post warning signs near flammables. * • 

24. Instruct personnel on hazards and how to avoid them. 

25. Have dry chemical fire extinguishers on each vehicle. 

a. 2-1/2 pounds or larger per car 

- ■ ' ■ ■ ' ' 

b. 5 p^ounds or larger per truck . ' * 

-Zfc^ :,Have . - . , ' • 

a. on .each fogging job where oil and Insecticide is used, and ' < 

b. where heating device is used x • , 

27. Have fire extinguishers^ in shop and office as required. ' ' 

y ' ■ ' . ^ 

28. Have adequate fire lanes in shop. * - / 

' r . . ■ . . • ■ ■ . 

The/ National-^afo^tya Council says that there are three ways to fight a fire: 

^arve a fire by J^tfutting off its fuel supply such as a pipe line, an 
electrical circuit or other >source of fuel. , ' • - 

Cut off a fire'syair supply . Smothering a fire is an effective way of 
cutting off oxygen and stopping the burning. The foams and dry chemicals 
are effective in this but there may even be occasions when literal 
smothering by a shovel of dirt, closing a door or putting on a cover may 
also achieve this end result . ' " 
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3. Cool a fire . Her§ the object,!^ to lower the temperature at the 

core^of the flrea Wa#er is of course the most effective coolant in 

^ . ' ■ ' ^ ' 

most instances, but it is also '^important to know that on some fires 

water cannot be used . ' ' 

For buring solids — wood, leather, paper, rubber, e^c. — use 'water, 
either from a Sire hose^ a pressure wat^ extinguisher or a soda-acid -extinguisher . 
Aim the water at the base of the'^ire. V , ^ / 

For <f ires in which the burning material is a' flammable liquid^ ^oil or gj/ease , 
--us-e^^mier^f the foam, carbon dioxide or dry themical extinguishers. Don't get. 
too close to the fire. Don't aim at the center of the blaze. , This might spread 
it around.. Work from the edges in getting as close to the fire as pro^ible. 

For fires in electrical equipment or involving electrical circuits, use 
one 'of the carbon dioxide ot dry chemical extinguishers^ Never, never use water 
or foam which has a water base.. Aim the blast of gas right at> the electrical 
fire. The object is to smother it with the gas. or chemical. 

, . -\ 

• • •• . "HANDLING MATERIALS 

»• • •• ' ^ ■ • . • 

Industry experience and the general requirements for safe ^nd healthful 
working conditions do indicate that PCO's should provide, lifting aids and safe 
equipment ^-or transfer of materials from' one container to another. There is 
also need to provide for effective control of chemicals .and containers in 
vehicles. , ' . 

In the shop : ^ - ' ; 

1. To avoid lifting heavy objects; pjrovide and* use when needed: 



a. chain- hoist 

b. combination rotary pump and syphon 

c. barrel pump 

d. universal^ barrel dolly 

e. duaJ' purpose hand truck 

f . . hand pump. 

g. funnels. / 



o 

ERIC 



60- - • - ■ • .) 



2. Label all pesticide containers. %^ 

3. Provide proper light in work areas for safe operations includingrekding 
pf labels. . . 

4. Purchase concentrates 4n package sizes most suitable for safe and ^ 
convenient handling. /' ^ 

In the Vehicle; 1 
— • , . • *^ 

1. Use unbreakable or, protected containers. , / 

2. Label all pesticide containers. ' ' P ' 

3. Use storage racks ol;^ containers. \ * . 

4. Secure kits, tools and containers against' sudden stops. 

5. Provid^^f^rier between cargo space and, seats. 

6. Protect chemicals from overheating. 

7. Provide for cleaning on a regular schedule » 



. . . SPILLS 

PCO's should take all practical steeps to \void accidents, but should be 
prepared to handle accidentally spilled materials. Spills may occur in the shop, 
in vehicles or in public areas as in a wreck. 

In the Shop ; - 

1. * Keep peopl^ away from spilleS material. . 

2. Keep material from blowing or running away. ' . ' ' 

3. Provide clean up^ equipment Including broom ind. shovel. \^ 

•4. Provide absorbents for liquid suc)i as that used in garages-ve'rmiculite or 

sawdust^. ^ , ' ' 

5. Have contaiper--^to hold spilled and contaminated/material for proper disposal. 

' ) .. '^ ^ • 
In the Vehicle ; ' " . 

r •« 

1. Clean up prompfcljv and thoroughly. - 

2. Soak up liquids — \ise rat bait*^ if necessary. 



3. ;^ave container to hold spilled and contaminated materials for proper 



disposal. 
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In Public (as at a traffic accident) : \^ 

1. Keep people and traffic f^l^i" contaminated area. 

2. K^ep s/illed material from running or blowing away. 

3. ^ Notify policje or other authorities.. ^ 

4. Notify office. ^ 

5. Soak up liquids— use rat bait if necessary. 
.5. Shovel into containers. 

•■ ' ' . ■ ^ 

^ . • PERSONAL PROTECTION ' 



I 



Among the steps which pest control operators can take to provide effective 
equipment to guard against undesirable exposures to chemicals . and to guard 
against ^physical injury , include the following: 

1. When using and handling chemicals , '^contact 'should be avoided as far as 
possible. 

2. Equipment must be provided to prevent harmful contact with injurious chemical 

3. Equipment must be appropriate for its use and for the chen^ical beingNhandled. 

4. Employees must use equipment as directed. Employees m^g^^protect equipment 
against damage^ ' 

5. Employees must inspect equipment and' report any damage for failure. 

6. Employees, depending upon their work, should use appropriate equipment 
/-such as: . * x 

d. glovear • • * " 

b. dust masks , - - « 

c. respirators - * ^ - 

d. ' detection equipment for fumigants , . 

e. extra set of clean clothing 

f safety glasses or face shi,elds for drilling or chiseling ^ 
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g. soap arjid water 

h. hard hats , 

^ ^iAj shoes with special 'soles for. bird and roof work 
j . knee pads ' * ' 

k- protective boots— for soil treating 

1.;^ protective clothing— for soil treating and crawl space work. 
^ PCO's Should ; . ' ."5 ' 

1. Have positive ventilation in storage areas. ^ 

o ' * ■ ■ " ' ' 

2. Be sure air from pesticide storage area is drawn away from adjacent 

Storage or living areas. . 

' ' ■ , ' ' ' ■ \ 

3. ' Ventilate ^treated areas as described on pesticide labeling. 

*•** •• . ' . ^ 

4. Mix , zinc phpsphide baits out of doors or under hood. 

5. Store fumigants'in separate building. 

6. Keep containets of pesticides tightly closed. 



7. - Be' sure fyrnaces, water heaters, and waste plumbing system are properly 



vented. ^ 



8, Empty and. purge A-dust gun before bringing into vehicle or shop. 

Have a written policy on this matter and attach a reminder label to each 
A-dust gun. , ' \ 

\ 9. Ventilate pesticide storage compartment of vehicles. 
» . . , , ' ' ' ■ " . 

10. Don't operate vehicles indoors unless exhaus't Is connected to outside 
discharge. 

11. Don't test fog mist machines inside — DO IT OUTSIDE. 

12. Keep supplies, riear loading ^^rea to minimize ventilation problems. ^ 

13. Clean vehicle interiors on a regulai: schedule and whenever spillage occurs. 
■ . ' . ' -.,1 

14. Have a shower , fingernail file and hand brush available at the shop. ^ 

. 15.' Have water, soap and disposable towels in vehicles-, - 
16. Have clean clpthes for' changing in emergencies/ 
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TYPES OF" RES^RATORY DEVICES . j 

Two kinds of respiratory protective devices arer'in general use — ^.chemical 
cartridge respirators (hereinafter referred to as 'respir-^tors) and gas masks. 
Most respiratoirs are designed as half-face masks ,that cover the nose and mouth 
.but do not protect the eyes. They have one or two cartridges attached to the 
facepiece by a clamp or secured by a holder. The respirator facepieces are 
equipped with one-way valves, which allow the inhaled air to pass through tlie . 
cartifidges but prevent the exhaled moist breath from passing through the 
cartridges. Gas masks usually cover the entire face. Their facepieces are made 
to bold a canister directly or to connect to the canister with a flexible hose. 
The hose-type canister is carried Lon the chest or back by means. of straps. 

Respirator cartridges usually contain an absorbing material such as 
activated charcoal. All the respirators listed in this report also ^have vefy 
efficient filters, which remov^dust and spray particles aijd thus prolong the 
life of the absorbing material. Gas-mask canisters alwa^ contain more absorbing 
material and longer life filters than respirator cartridges. ^ 



Federal requirements stipulate a gas-mask canister life of one-half \io\ir 
when the device is worn by men performing moderate exercise in gas concentrations 
up to 2. percent. The life of tfie canister, will vary according to the c^cen- 
trations encountered, e.g., one hour. for 1 percent. The lif e of"' chemical , ab- 
sorbing cajrtridges^ or canisters will also be affected by hum id ictyf" temperature, 
and volume ^f-.-.5x:e^e|hing. High^^Kumidity shortens the life of cartridges and- 
canisters in use ^a^id in st^;r^e. "jMist, sprays or water, and rain reduce the 
effective period, thp-^jjnits . 



Because of the difference in their protective capacity, gas mas^ks, not 
respirators, must be wprn when pesticides, are formulated^ or mixed^'in close or 
inadequately ventilated spaces or when operators are exposed directly^o . 
concentrated dusts, sprays, or aerosols, as in greenhouses^ rndoors-^r --^^^^ 

Use and Care of Respirators . ^ . ' 

.'■ST 

Instructions given on pesticide labels concerning respiratory protection 
shoul^be carefully observed. The use of respirators is not a subs titute^ fo r 
essential precautions . Protective equipment herein discussed is indicated for 
use when mixing or handling all pesticides in poorly ventilated are&s, at 
high temperatures, or in the field; - \ ^ 
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It is necessary ^nat respirators be ,used /in^^ndlirig pesticides during the 
iJ^ading of distribut-ion equipment, when cont-ain^irs are being disposed of , and 
whenever /operators are exposed to obvious, amounts of dusts or mists of the more 
dangerous pesticides. Field operators who may be exposed continuously during 
the^ day or, for successive d^^ys to small amounts of tpxic pesticides — even 
those not readily detectable — should faithfully use respirators as a precaution. 

When respirators are used, the following practices are necessary: 



1. Change filters twice a day or oftenfej: if breathing becomes .difficult. 

2. Change cartridges after 8 hours of actual use or oftener if any 

odor of the pesticide is detected. 

^"^ •. ■ 

3. Remove filters and cartridges'^a^id^ash the facepiece with^^oap and. 
warm water after use. After washing, rinse it thoroughly to remove all 
traces of soap. Dry the facepiece with%a clean cloth that is not , ' 
contaminated with the pesticide. Place the facepiece in a .we^l-ventila'ted 
area to dry\ ; ■ . . 

4. Store the respirator , filters, ' and cartridges ^in a clean,^, dry place — 
preferably in a tightly closed paper or plastic'bag. 

The respirator should be fitted properly on the face, not. too high on 
the nose, with the narrow part overfhe bridge of tlie nose, and the-<:hin cup 
contacting the underside of the chin. Headbands should be adjusted just 
tightly enough to- insure a good seal. Manufacturers can supply special face- 
pieces if the standard one does |rot fit. * 

A 

Conditions Requiring Gas Masks 

. Respir^^atprs do not provide needed pr'otection f ronv-'lnhalation of - ' 
pesticide dusts, mists, and vapors for operators formulating or mixing pesticides 
in closed or inadequately ventilated spaces . Full-face gas masks equipped 
with'tested canisters .are worn under these conditions. In addition, proper 
protective clothing as specif ied on ^the pesticide container label should be worn 
when 'applying certain pesticides in greenhouses or other enclosed spaces. 



Other Essential Precautions , ^ y '^t- 

The use of respiratory protective devices does not eliminate the need . 
/fot' other precautions in handling toxic pesticides . 

. Provide for adequate ventilation of the area where pesticides are > 
loaded or mixed. Always wear well-made natural-rubber latex, glomes when handling 
concentrated materials. ' Check the condition of the -gloves frequently and 
discard them if they develop pinholes or breaks. If any of the organic phos- 
phorus insecticides are spilled on the skin or clothing, wash immediately with 

"^■^ ■ . ■ ^ . , . ■ ^ 

laundry soap. Never wear clothes that have been contaiiVinated with pesticides 

until they have been Vashed. If' -a^ any time the concentrated pesticide is 



spilled, cover' it immediately witlf *dirt, clay, or sand. Then cpver the cbntam- ^ 
inated area with v;ashing soda or lime. . . • 

If an operator shows any sign ofMizziness or nausea, he should immediately 

be removed from the area- and placed in the care of a physician before he returns 

to work". - " 

' <. ■ ■ ' ' 

Before a facepiece, cartridge, or canister is purchased^ make sure it is 

■ approved, for* the job you want it . to do. A responsible supplier is one of the 

best sourcers of this information^ ^ : , 



' SELF-HELP QUEajTIONS ON SAFETY 

Now that you have studied the section, answer these qAies.tions, Write 
the answers with pencil- without referring back to the text, when ^you are 
satisfied with your written answers, see if they are correct by checking ^th'em 
in the text. Erase your answer ^and wri^ei in the correct- answer if your first 
answer is. wrong. . . ; 

1.' What shoiild the PCO do to-^insure the safe operation' of electrical equippient? 



2. vList three th^gs the* PCO should do for handling, oily wastes ; 



3, How should flamable solvents be stor'ed? . ^ > . • 

4. List three locations whete fire extinguishers should Ije a:yailable: 



5. What are the three ways to light a fire as descr^ibed by. -^the^ National Safety 
, Qouncil? - ' J ' 



6. Name three lifting aids for use in the shop -'Co avoid lifting heavy o*bjects. 

7. Should pesticide containers us^ in the shop be labeled?^ 

8. List' four of the seven sugge^iorrs for handling pesticides safej^ in ^^yehicles 



> 



9'. What precautions should be taken for handling pesticide spills in 'the shop? 



10. what precautions should be taken for handling pesticide spills in vehicles^ 
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VJhat should you if pestl'cldes are spilled .the result of a' wreck*? ' 
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•V/hat steps should the PCO: take- to guard against" undesirable exposure to-' 
chemicals? ' . \. ' ' ' • . . - - ^ 



List six con's iderations/'that should be given for pesticide storage areSs: 



What aire the two '-types of respiratory devi^fes? / 

The use and care af respiratoi^s is;not a kubstitute for 'essential precautions 
When re.spira tors ate' u%d, what practices 'are/necessary to insure safe *us6? 

What cpnditi6ns' require the, use of gas masks? ' ' 



List other precautions "Besides- -respiLlratory* protective devices'" for handlj.ng 
-toxic pesticides: ' _ / ^ _ ' ^ v 'y ^ 



V LABELING SERVICE CONTAINERS ^ ■ 

: • ■ ~ • .' '.^ • . . • " ■ ■. ■ . ^ ' / 

"Service container'-' ^is defined as anything used" to hold aAesticid'e 
intended fqr use by a PCO other tli^'n .(!> 'rhe arigfnal labeled/container as 
■supplied by the manufacturer, or C2) an;^ppl*ication device. ^ iuch a container 
of pesticides is not -tfd be: used by or sold to the 'public or to used for 
interstate ship;nents by commercial carriers, ' , " ' ^. 

- ..Seven items of information are require^^for adequate labeling of service' 



containers . 



^v^^ ^^^-^f ^c^^io^^ of t:he contents a^^ mater iajs , used in pest control o r 
^ ^\ >ei3^ rmln'a t i n fe^ " The words "EXTERMINATpfG CHEMICAT:" are recommended. 

These words are considered'- ^o be'm^ningful to^may^ people than the words, 
"pest control chemical." The./later , term^will be considered acceptable 
dn areas where substantially all of the population reads English and where 
: -.the; industry is cominonly • knoVn as pest control- jrather than exterminating, 
l^ere there are peop-le who dp not read English, "Exterminating Chemical" 
\ is th^ preferred identif U^tion : .If is particularly useful to ' 

- persons ^reading French or Spani^' as 'there are words in those languages ^* 
;with tRe same meaning and almos t ' identh^al' spelling. , - ''"^ 

2- A warning as to the de>gree- of .hazard associate with the product : Nearly' 
■ al\ pi;oducts whinih-pest c^ntfpl)operatorsy^arry require^a 'iwarnitig" label. 
^' .Only a f ew pro dticts' warrant labeling as "poisd'n . " ' For such, products , 

the^^skull> and crossbones as well as the word, "DANGER" ate added. This 
. . . J^POISOH" label will appea-f'. on the original container and ^he same "^"'^'^^ 
■ ^'POISON DANGER^'- warnping should be carried .if subdivided into service 

containers undiluted.' Three common pes*ticid| chemicals would carry this 
- same" "POlSON"\;arning If diluted,, as follows : ^^VP, sodium fluoroacetate, 
and strychnii\e; A [j^ others commonly used require '"WARNING" lab/l 

"The hame(s) and xdncent^f^iA)ns-(s) of the active pesticidal ingredients : 
These^'two it^ms -sh\uld* be inserted' in the apptbpriate form label. 
The names'should be fis informq^tive as po^(^ble to PCO*s,^the public and 
physici^ans. Use. the well-known commoa^.name such as arsenic, Baygon-, 
• .chlorobenzilate. Warfarin or zinc nhtjsphide. Avoid names that are overly 
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5. 



technical or those that would be meaningless^ in case of emergency such 
as "Super-Spray.*' ^ ' iif 

•Genferal Precautions : For both the '''Warning** and the "poison" label, the 
precautions are the 'same: Do not swallow or spill on skin" and '*Keep 
away from children." X^ese statements are reminders to the PCO who 
uses the container, daily, but' they also provide concise precautions for 
Someone, who might be unfamiliar with the *pest icide . ■ ' 

What to do in Case of Accident : For both types of labels there is 
instruction to call, a' doctor or a hospital. < 

. For poisons there is an added first aid 'instruction: "cause . vomiting — " 
wash from skin." The materials requiring the po-ison label are, so potent 
that promptness in removing them^from the victim is considered essential 
by our c-onsultants . The instruction concerning vomiting applies to all 
.^of these highly toxic formulations including oil solutions. 

5. That the' Rroduct tis the PCQ Use Qnl^ Service container labels are not 
\i^adequate'for products that are to be sold. This fact is emphasized by* 
•/xthe recommended working **Not to be Sblii or^iven Away." 

- \. ■ \ ■ . • 

7. The Name, Address^ and Pfton^ Number of .the Pest Contlfel Firm : It will be 
. necessary to insert th^ firm's name, addtess a|:iji-^lepl^onte numbe'r in the, 
spaces provided ori the form label, They afe reqiiired so that the ownership 
of the container can be determine'd. Medical*^personnel may require 
^ detailed information y^hich the owner-firm should have oA the label of the 
ori'ginal container or in technical literature. 
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'SELF-HELP QUESTIONS ON LABLtlKG, SERVICE CONTALNERS " 



^ Nov; tliat you have studied, the sec^.iogi, a^wer these questions. Write 
the answers v/ith pencil without • refer riug'bac to the text.. When you are 
^tisfied with your written answers, s/e^-if th^^are correct by checking theiti 
in the text. Erase your answer and write' in the correct answer if your first 
answer is wrpng. . ' ^ 

.' ^ ■ y 1 ' ' ^ ^ 

1. Is an application device -considered to be a service container? " 

2. Do service containers need a warning , statement? 

' ; . ' ■ " ' . ■ • ' -p ' ' 

3. Should the service container label bear the name of the active ing.:edients 
^nly or shoulig the label include the concentrations of the pesticides? 

"4. Is it necessary to insert* the firms name, address, and telephone number 
on the service containSrr. label? 



V 
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'DISPOSAL'-qE^PSSIICIDES 



HANDi:iNG AND DISPOSING OF i^CNCENTKATES 

V 



Usable concentrates for which you no longer have a need should be kept 
in the original container. Return them to the supplieir- if possible or offer 
them to a fellow PCO.. If neither wants them, store them until a proper disposal 
method is developed." -i'f' ^ . . • * 

UnuPa bl^ concentrates are those which have deteriorated, are contaminated 
by anotner . material , or cannot be accurately identified, perhaps because they 
have lo5:t their label. Some suppliers might accept these concentrates, but be 
sure to tell the supplier .why you think the concentrate is unusable. If. the 
supplier is urrable to accept such concentrates, store them unj^il a disposal 
method is developed. • ' ' . 

6 

All cor,cen tra tes should be stored in the original container if -possible. 
•The storage area should be dry to minimize rusting of metal containers -or damage 
to paper containers. You should mark the date of receipt of each concentrate ^ 
on the^ container. Its age, may >be important for future disposal. 



If the original container develops a leak, transfer the conc-efttr-ate to 
another labeled container.' Under special circumstances you may be able to get 
a replacement label from the original supplier. , 

^ Don't ever mix and store two or more dif ferment ""concentrates for disposal. 
Disposal techniques may differ l^or. different pesticides . Do'n*t burn concentrates 
unless the registered label provides instructions for sucli; toxic smoke or 
gasses may'be_emitted and the ash may be toxic. 



■ HANDLING n T LUTED J^fAJ^PvTALS TO MINIMIZE EXCESSES 

rn_nn_rn_nj^^J[^^ is mo.st important when using diluted materials that break, 
down quickly. -You'll have nothing to ciispose of if you mix up only what you 
need that day. Keep stable diluted matcriajs untij you can use them again. 
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Usin^ it u p acc.oi'dlng to th e dircictions on the label is" the best way ••-'j^^' 
of handling any extra pesticide. 'Give thQ--H2us tomer a little extra b>^ treat in"!" 
an extra room or 'another foot of outside perimeter wit^ those last few ounces 
of insecticides if it*s the end of "the day. If you can* t use it on the. customer's 
property, use it at the shop or at home that night ^qording to the label. 

^' V 

Stability of diluted materials . There are no significant stability probl '^iAs 
related to diluted insecticidal dusts or diluted oil base sprays, if the.-lr'^'el 
directipn^'^^e followed. Oils must be free^ of water however , or ^ insecr -cddal 
breakdown may''D<^cur. Water-base sprays held overnight should be well .nixed 
the next day to be sure they haven't settledout. You may wish to' ^tore sprays, 
■in a separate container overnight to avoid possible damage or corrosion to hoses, 
gaskets, and spray tanks. Be sure such "holding"\ tanks are properly identified 

V 

with a label. 

Water rinses al so should* be sprayed out according to the label.' An Mt^ernate ■ 
is pouring tlfem into termiticide tanks to be supplied ' into the soil with . ; 



termiticides . . 

■ . . S ■ • . ' ■ ■ ■ : : ■■ ' ' 

Disposing of Containers . ' * . : 

All containers that cannot be returned or sold should be handled as follows: 

1. Rinse arid dispose of the rinse as described above. 

2. Render nonusablc by breaking, smashing and/or. puncturing. 

3. Wrap all small con^iners (five gallon size or smaller) in newspaper or 

■ ' similar material. Before wrapping aerosols, puncture as de'scribed below. 

A, Take to municipal or authorized private sanitary land fill or ..avc them 
^ picked up by local trash collection agency. 

Containers should no t be burned unl ess tl^e . registered label p rovides suc li 
■ d i r ec t i on:i . Burning in mos^t ihcinerators does not ' completely brcajc dov/n all 
pesticides. ..Toxic gashes, vapor s ,' or par tides are released into the atmosphere.. 
Tlie d Li^tribution. of these "by-products" cannot be controlled. . 



on 
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I Containers should not be buried* on your-owp property. Burying containers 
your own property will result in accumulatiQns of concentrated pesticides in 



one area. .Such accumulations are not easily broken down by natural forces ^and 

* ' . "J ^ i ^- 

they present a potential hazard during floods*and oth.er natural ' catastrophies . 

Burying on your own property should be done only if there's no other disposal 

^'ethod available and if your property-is large enoiigh to permit burying containers 

in ii»nny areas rather than in a concentrated area . 

Disposi ng o f Contaminated Wfbing Rags,, Absorbents , Etc . ^ , » ^ 

All w:Lping. rags , cardboard tifunk line?s, old gloves ahd similar -materials 
contaminated with pesticides should t^e dispose'd of through c^omifiunity trash 

rervices. First cut or s^red them so that no one else will use them. 

Expose absorbent materials such as vermiculite, sawdust,, or sand to the sun 
if contaminated with organic phosphates or carbamates to deactivate the pesticide. 
After exposure fori two or more' weeks you may dispose of them through community 
trash CAliection .services . Materials contaminated with chlorinated hydrocarbons- 
should be used as treated backfill^ in termite control, ^f. tWs cannot be dorje,\^ 
place small amounts in., containers^ that are to be disposed. You might "sriLso save 
and reuse a'^orbent" mateclal af t&-r "drying it but be sure to iabei it so -that . 
you know it's been contaminated. - . . ^ 

Aerosol T^ont alners Need Spe^.ial Hahdlin^ ' ^ ■ ' • ^ 

Aerosol cans require special handling becaus e .'they may explode if heated 
and those which do ^not discharge because' they have stuck v^flve.s*- or other flaws 
create a dual harvard. Usually, the i^isecticide' ii;i such cans .is in a concentrated 
solution in a flaminable solvent v/h'ich caa be sprayed vith^ explosive force if 
the container is punctured or is ovcrlieated. - . . . , 

Neyer Ic^^jwc^aerosol containers on the c'listomcr's property. Return 'them to 
the shop fo/safe hcmdling.- * ' ^' , 



Knip/t ied containe'rjs for ordinary ])y fe th ri n- type and other household-use 



aerosolf-; can bo disc/i^^toJ for pick up by oiViinarv trash collection agehcicsV Before 
^LL'L51'll''Li^"'^ tlicMU, -'hasA^ they arc empty and if necessary, empty as 

instructed on b\\r. l.iLcl. 
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SELF-HELP QUESTIONS ON DISPOSAL OF' PESTICIDES 

Now that yau hav^ studied the section, answet thes^ questions. Write 'the 
answers with^pencil without referring back to the;text. When you are 
satisfied with your written answers, see if they are correct, by checking them 
in' the text. Er^se your answer' §nd write in the correct answer if your first • 
: answer is wrong. * . * 

1. What is meant by the following terms and how can they be' disposed of 
properly? . ^ ^ . ^ ' 



J 



a. usable concentrates 



' b. unusable concentrates 



'( \ 



2.- Proper pl^anning, use. directed by the lablil, and product,^. stability help to' 
assis.t in pepper ^pesticide disposal/. ' How may ,they be considered and used 
to minimiz^e. excesses? ' ' * . - ' 



3. List f our^ ^ro(!edure3 Whioh may be^ used to d'etoxicify and dis^ppse of- used 
containers: ' ' . ' . 



4 



Will the pesticide label instructythe applicator on container ♦tiisposal? 



5. Aerosol container di&posal is hazardous. Expis^in: 



i 
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Silverfish and firebratSr are wingless insects , generally gray in color'* 
^nd about one-half inch long. The young cLQseiy resemble the adults and both 
rapidly on floods au,d ,w^lls, -and^ ceilings They' are ^rpedo-shaped ; that is, 
rounded in front ^and tapered toward the rear. They.have long delicate , 
antennae and three gristles ^aris ing from .jthe ^rear end of the body; hence the- 
common n^n|e*^bris-t let ail . ' X^e name silverfish, which is applied to three ^ 
'"^f the« four common species, is ap.propriate , as not oply are they roughly £ish- 
;^h^ed, but ^they are covered witft delicate scales which give them their 'color. 



0 



This may be ^ solid silvery gray or mottled tannish-gray . . The. fourth 

species, the firebrat, has mottled" tan gray scales which may rub off ta show the 

yellow body wallvj -J , ■ 

Silverfish and firebrats being small, -thin >and very flexible, are particu- 
larly well-ada^ed 'to hiding in cracks., as beh/n^. , baseboards , behind door and 
'Window frames, under wallpaper and between layers' of some kinds of .^pe ' 
insulation. From such hiding places they move out in search of food. - 

In homes they are often found in basements,' closets and bath^^ms.-v Their 
appearance in. bowls and tubs does not mean that 'they come up/dra^^B^iit rather 
.that they have tfai:i.en in 'an^, cannot climb the s lippery walls . They commonly X 
occur in new buildings where ?the supply , of fresh food in wallpaper paste, si'zings 
ajid some .types of pipe insulation plus the moisture in a new building creates 
ideal breeding. conditions. In making an inspection for silverfish or firebrats, 
be sure to check all parts of a building from th^ basement to attic. A. few of. 
tfhes^ insects seen- on one floor may mean that Jt'here is a heavy, infestation a floor 
or two above^ or Ipelow. ' " 

• - ' , ' , ' ■ ^'^ ' ' ^ ■ ' 

The Common Sil.verfish " , . ,^ ., , . ' ^ . . 

Des cription : . The silverfish is the most slender ' anci delicate of the fcTur 
common' species . the adult is one-half ' inch in length (not includ.ing appendages) 
and dark steel gray- to almost black in color with -a metallic ^een . It is^found 
throughout sbuthei;n Canada, and the United States^ but is most 'Common in the • * ' 
eastern United Sx;4l:es . ' "T' ' ' 

■ ' ' ■ / - ■ ^ ■ * ' ^^ / ^ [ 

' H abits ancj habitat : The. silverfish is sensitive to moisture', ej^pe'cklally 

moisture in air. A relative humidity of 75-97 percent seem# to be preferr'ed' ^ 

cause of its high moisture requirements, the silverfish is usually found at! the 

lower leve^ of building's such as the ground floor^, basements, foundations or near 

water and drain ptpes. It is cbmnTon in new . buildings where green lu'mber^.and 

plaster provide' moist conditions. It will make excursions ^into d:^y areas for 

food. le^ * movements are restricted^ in heated buildings .dwring^ the tN/inter because'^ 

the heat drives out many , of . the suitable habitats. • - / 

The silverfish prefers a temp^ature between 70°Fr and ^0 F. The^adults die 
at'^or ahove 9S^¥. and eggs fail to^hatch aboye--90°F. 72°F-seem^ most favorable 
for reproduction an^longevlty of the adult. , \ / ' ■ 





Teeding :, Silverfisfh and firebrats usually feed on objects which have 
been glued,^ starched, sized or pasted. Bookbindings, starched cloth, labels 
on cans, wallpaper and glossy papers are examples of ^materi^ls ;of ten damaged. > * 
^The-:f eeding is usually on the surface of,^ the object damaged and may^ result in 
. the rempval of writing or printing'f rom *^pers but without a hole being made. 
Some synthetic fabrics like rayon may be eaten, especially wher] sized or starched 
Feeding damage to curtain^ where they contact window sills is 'good evidence ,of 
silverfish or firebrat infestation. They can go for long periods (up to ''a year') ^ 
without food, so sanitation alop^ will not eliminate an' irff^l^^a|^on although it 
may prevent a new- one from starting. 

The- Firebrat \ ^ - ^ 

, The firebrat .is^ similar to tz^e silverfish in size. Th^ you\ig arg colored 
the.same, but the adiilt firebratlhas a dis'tinc'tly mottled gray appearance. 

The firebrat has the saijje goegraphical distribution as the/ silverfish. 
Unlike the silverfish, the firebra\t prefers temperatures above 90°F. The. optimum 
temperature appears to be between 98*^F. and 102°F.. . The nymphs and adults can . 
surviv^ temperatures from 32°F. to 112°F. ,but the eggs Yail^to hatchet tempera- 
ture's beJ.ow 75' F. -A relative humidity of 70 percent to 80 p^r^ent is favorable 
,f'or this species. • Firebra\^ are rarely found outdoors. Lndoor^fe they ar^* 
^usually found near heating units, fireplaces and heat pipes. " . ' \ 

' . ' : / . " ■ - I K • 

The Four-Lined Silverfish ; ' ^ ' . ' 

Description : THe fo'ur-lined silverf^ish is larger than the pre^^'ding^ two 
species, the adult reaching a; length. of three-fourths of ^an inch„ The* adul^t is 
Somewhat darker, than the firebrat, being tannish gray^ in color with four dark 
lin^s ^running d^wn .thd length of the back. It is also flatted than the firebrat. 
The young are light brown, of ten tingied^^with. pink until the fourth 'molt which ■ 
occurs a. month or so after hatching. ' ■ ' - ' 

The four-liTieii^silverf^sh is common in eastern- United States and the south 
and^^ientral parts of Canada. ^ It occurs^as soutli as Georgia and Arkansas 

and W^st, to Missouri^' and Iowa. ;it : also foi^nd in CalTf orni^V . * ' 



Habits and habitaf : The four-lined silverf ish prefers- temperatures 
between 80^F/ and 85°F,, but can do well at higher or lower' temperatures. It 
does not have s trict. moisture requirements. . *i ■ . .* ' 

Jhis species is :^ound throughput^ houses , from basement to attic: It - 
forages- for food inside and" outside and is often ft)und in the mulch in flower- 
beds around f oundations ., . 1 1 occurs in unattached garages and ca,n '.probably, survive ' 
mild climates without .cjan 6r his dwellings. The larges't populations seem. to 
-occur in attics, particu^3^arl> in houses with roof s or wooden shingles . Tre^atment 
consists of applicatiOT of chemicals in all infested areas, paying par^^icu^ar 
attention to attics, foundations and plant mnlch. Upattached. garages and other 
associated buildings .should be examined and treated^ 'if inf 'es ted . \^ 



■The Gray Silverf ish 



> 



^: The gray silverfish is very similar in size and habiTs tc^ the' four-iined 
silverfish. The adults and older nymphs/differ in that, the gray silverf ish is ^ 
uniformly light to dark gray^ ' Eggs a-re laid in batches of 2 to 20 in crevices 
.during the warm months. - »^*' ' . ^ 

> i The gray silverfish has been reported from North Carolina, Illinois, ' 

Missouri^ ,^puisia^ and Hawaii...^ the" habits are similar to^those of the 

;fp,u^tuecf-5^^^ does not drink waten_a.t— - 

is found th^o,ugh(&t' ^^^^^ but has never been reported 'on the outs ide. w^lls . ' 

. COCKROACHES - - 

The general shape bf • cQckrp aches is familiar to nearly everyone. With their 
f lat -bofliBs and longi^s piny legs, they, ai:.e well equipped to run rapidly over a 
'yarie^y 0,4.^ 3OTf^|.5j^^ squeeze into -icracks . and other hiding places.* The 

young KnymphsTri^ei^^e^ the adults except that thdy have no wings. The a'dults* 
.of some species are fully winged -while in others the .wings niay be short, 
especially on the females. The males are g^enerally ' not so broad as the females,' 
which are. of ten. seen caxryiitg thel/^^se-shaped egg cases. Roaches are'seid6m 
active in the daylight and when distiirb'^'ed qui^ckly, scurry away^ to a hiding place. 

Wh(^re only a few roaches are ^pr^sent^ it mty be very difficult to see' live 
^ohes but -there are several signs of ^t heir presence that may be • f gund . All roacl}es 



leave odor oniobjects they r^st on for any le^ngth-of time. This ohafacter- 
istic must\smell may give you a good hint to their whereabouts ; It is different 
from, an^i nqf so strong as,^ the smell left by bedbugs , 'which are sometimes 
confused with young cockroaches. . . ■ » . 

' . ' ' . : . • ' . ' 

Occasionally' you ma>^ find the cast skins which the young roaches shed as 
they develop.. You may f ind . f ull or empty egg capsules. The little purselike 
cases are ridged crosswise and are brown to black in color. .Another sign *of 
th^ presence of roaches is the stains, they leave with their excrement. Since the 
latter is often ^Liquid, the stain may resemble that left by a drop of dirty, 
greasy wat^r. If dry", they may ^look like large .grains o'f sdil. Droppings from' ^ 
roaches generally bear six lengthwise ridges which wilir-d-istinguish them from 
small mouse p'ellet.s. ^ " ^ v ' 

Cockroaches spread filth, contaminating far more than they eat.- 'They thrive 
in botH sanitary arid .unsanitary places^.^ They are easily s^pread from building . / 
to building. No matter.^ how heavy ' the infestation,:'" the general public, tends, tp , _ 
avoid business places which have exhibited evidence of an infestation, thereby 
causing great economic "loss to the operators' of Restaurants and stores, / 

Rbaches have not yet been found to be airect carriers of disease; but i,ndirect;ly , 
by contaminating food or utensils, they may ^-idNi^ the.spread of organisms causing 



food poisoning , dysentery or diarrhea. „ 

■ /l11 cogkroaches hava fhree. life sx/agesi egg, nymph and, adult. Eggs, are _ 

• ■ . ■ " ~ , ^* ^ ' ■ . ' . 

deposited in grou'ps in an. egg case or capsuley(obthec^) . With'* the exception -of ^ 

the German roach, ^ most female, cockroaches drp.p or glu^ their egg capsule to a 

surface as soon as it is formed. ■ Th^ German roach tarries*' the- tapsuld- -"protruding , 

from the top of the-^abdomen until the eggs ' are * ready to hatch. * «^ \ \ ,. 

-The young roacheS; (called "nymphs)^ are wingless. They shed thei-r skins (or - - 

molt) several times,- the number of molts depending upon the.'sp^cies ind the > 

conditicms under which the roaches .are^living .\ At t^he; :J<*ast molt,' the:Jwings are- . 
fujly developed and the roaches are now adults.^ . * „ / • 



Th6 German Cockroach 




in 




adalts excppt that"* th^y are wingless and N^arl 
bl'eck; A' single light stripe running down * tl 



Description s. The German cockroa<^his>^ tan tO; medium 'birown in color. 
The "adfilt is one-half . to five-eighths irfch Ig-ng; and has wings" covering t'Jie rear 
end of the body. The- shield immediately benind th^^-^i^acf i_s marked ^by two Mark 
stripes wnich>^rYun lengthwise on the body./ Young German roaches resemble, ;the 

rker in cqlorV often being nearl}^. '\ r' 
gle light stripe running down * tT>e middle of the,, back isr tjie most-.-* 
prominent marking.^ori t}ie , young Gerthan cockroach.. . ^ ^' '-^ ^ ^ ' 

Habits and haibitat : The Germah cockroach is fdundX throughout the United States 
,in a4.'l typQS of buildings.. Uyilike most other roaches, the female /lernan ."roach " 
.carfi-e^ ,the egg capsule {J3!i;*9truding f roip ^.her. abdgmen xin^il the eggs' are ready to 
/hatch. The ^capsiile is th,en dro^ed^ and t^he young emer ge^^^^Ttflin hours./ The 
female may drop t*hb^'»qapsule earlier 'under some coriditioi^/s-. This ^ufeuallyt occurs 
when the female Comes ih contact, with an insecticide. Ffewer^ggs hatch .from 
cap'sules . dropped s^eral days prematorely; while none will hatch from, capsules 
dropped four or more days prematurely. -The female may mate niore -than bhce. \ ^ ' • 



" - 78 - 

- The. rtymphs. /have habits siniirar; tc/*. tKos.e of this* adults. They dislike • 
* light and" hide in'^^dark 'crevidies ■ during 'the day -and are active 'at nig-b.t . * If. - ^ 

•German roaches shoe seen in alu'sters' during the day, ^*he populatioi:i is. so large , . 
' that the available cracks- are already f ull^; * * * / - * ^ ^ 

They usually hidd in areas blo^e to- moisture and* food wli^ch' pi^^ns kitchens 

y'-: . • ^ .• ' ' ^ V. ' .'^ . • , j :, 

and oth^r food^reas; They appear, to*. -prefer to rest On wood father, th'an>orf . ^yf§ . 
-^^metal.af other smo6th sujrfSQes. ^' Large infestations dd occur om metfal surfaces^ 
.u when t he f^e- are ' f ew* other- surf aces arva liable such" as" in a -Submarine or. a large-, 
':^odern food processing plant with.^'tainless steel equipment. . - . ' 

. "T^ Infes tations V^^jS . sometimes) found ih areas ..not generally sospetted of- German 

...roaches, for .example , dr^sser/drawersu;in 'bedroomS;. ^ When German roaches ^^re found 

■' ' ■ ■ ^ ■ • ' ■ / . . • ' • ' ■ ' 

f ;scatte,red through^nonf ood areas of a^ building , it i-;? usually caused by. a very 

heavy infestation.'^ Rcfaches in these'^areasvill. f^nd food fecarce,"^but could feed'" 
-' oh scajttered crumbs^, soiled clotTring ' and the glue on. -c^e'sser* drawers . " German 

.roa*pfi^s are alsQ -found* outdoors- maring warm months and* this, '^00 is*- usually dhe • " 

^ "'to heavv infestations. . *ln such-^ases, they .are usually associated with garbage*" 

rec^eptacleis. ^ . ' i . 4- J ^ ' \ / . 

.. r. ■ ^ ^ : •"'-•^ . ^ /■ _\ _ ' • . ^: ... . v ' " ; 

' Feeding : The Germait roabh is a general feeder', 'but It sejems to prefer ^ \ ■ 

* ~. ' ■ • ^ ' " " * * ^ ■ - ' ^ ^ 1' ' . . ' ' . ^ • 

V?"f ermented f 3pds . Malt/syrup seems to" be vei^y attr'active cto these 'reaches . If v 

v-thfe. adi:jlts have water ^ ^they cafi live about k month. withc3ut ^f'ooc}, bS't young -nymphs 
die of starvation. -withiri ten d'aysv ' Withjout f ood-or water, -the adujrts die in 
, iess thc^n two* weeks, t^' . . ^. * V : ' ■ ' . ' V ^ 

■ ; \ ' • ' ' ^ A--' ^''•'-':rl> » ' ' 

A<L though the,' adul't Germa-n roach has well-devrelo'ped wings, j.t" rarely flies.; 

* •' '■ ' ' • - ' . - 

^.vl Do easily gains entrance into bdildings because of its hab!Lt^ of hiding 'in . cartoils, ;^ 

bags", etc., whi'qn are .tf'ansported fronj plaae to place ^ " ■ ^ 
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Brdwn-B£^aded Cockroaches^ ' % * ; • ■ ■ / ' . » 

D'escrlptidn : Broi^-bancL&d cockroaches'" >are^' li-glft tar?'' to ^glossy-'dark btown 



* in 'colojxartd wheji fullyV^^own *1iiay- ..be- fiv^-eighthb..'inch .Ipfig , The young'^ and 

, femaies^^e bXoad 'in Qutl-ine/^wh^en Seen from • above .Th^ adutt^t. ma.]je is father 

sjender and ;.has wings covering the^Sbdomen, hjUt ttie f e^male * s'^ings are' short..,. 

. The' name' '"brown-banded"" is, derived'., from 'the fiact ;.that/.-the^ ha■^/e. two band's of 

« lighter coTdr (light yellow .or cream)^^cross* their backs" .V^.These .bands may be* 

y ,-somewha>: irregiiiar o^r broken- arid, a^-e '"ft^^.e apparent: ojti the , young ' and tLe .females 

than on" the' mai^s*. At any 'rate, '-the Hiark,ings on. the/ back of ^brown>"banded. . ' 

"'^..cockroaches are roughly ' gfo'Sswise ,«'whire thgse on^G^rman cockroabhes .are length 

^ " • "wise. The ;purse-sha']^Lfid-^g~g^ •capsule's*' arQ'^ lighf- brbwn^'iri 'CoTor ^and are 'c^rhented 
• ; ' ' vv:' , r. . ;^ .^^ ' ' ^ ■ ^ ■i:' ■ ' ' ■'. r. 

■ i;n*pla(/e , '. ustially. to the*side'«or urid^r si^.faces'- pf.-jiiif e^ed,.obj ecfsy * i - 




80 



" Habits and habitat : The "nymphs and adults have similar habits and prefer 



■"^temperatures of 80 F. 'or higher. iTiey do not require as much moisture as the 



German cockroach does,^)vhich helps explain why .they are normally 
otheif than the kitchen or bathroom. These ^roaches dislike light 
normally seen^ during the day,. 



found ' in -rooms 
and are;nat 



• When making an inspection for^brown-baiXded cockroaches, look beneath tables 
and chaiTs, dressers and chests^ also behind pictures, along picture molding, on 
rough plaster walls and ceilings, and most especially on the ceilings an'd upper 
walls of cabinets, pantries and closets. It may require some persuasion -before 



room, liviftg 
of these rooms 



you are permitted to inspect the furniture and closets of dining 
room. ai;id den ; however, brown-blended roaches may be found in some 
and not in the kitchen. No room is immune; nor is any piece of furniture, wood, 
metal or ,uphols ter ed if its construction provides shelter. You may find t±hy 
black' droi)^ngs or cast-off skins where they have fallen from above onto shelves 
or ledges . - . ^ i 



se L 



These roaches are more of ten' found 'in homes, apartments, hotel and hospital 
rocJms ■ than in /Stores , restaurants and kitchens. Tt)e"y are frequently transported in 
'furniture ang- will rapidly sprea^d throughought an entire- buiLding, », They- ha've.^^^ 
long been^^^undant In) the southern states^ but they have made such numerous 



c^ppearance^^in the^idwes t , Northeast * 4^d other ^.temperate areaSj> thriving in heated 
buildingp despite the^more sev.ere winters, that th^y may no l.Q-rfge'r=,.be merely a 



sec tional 



problem-. 



Feed-lng : ^ The browCM^^nded ro"^ch*s favorite feed seems to be-. starch materials 
l^ecause of. the areas whe^-e they are found. They will also chew op nonfood ' . 
materials/, such afe nylon stockings. Their water requirement is loWjer than that 
of of' otner 'roachei . . ,The adults a,re fair fliers. ^ . | 
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American Cockroach 




rxesrrr-ip t ion : The Atperican cockroach is the largest roach commonly f^und 

in buildings in the United States. . It is reddisti brown color, except for a 
tan or ^8^^ yellow band around the shield behind the headv^^ Th^adults are 
about one and one-half inches long and ^have wings.' The^youpg n3^)lis- are wingless- 
but they, as. well as' thi^ aduits. run( very fast . Egg capsules, of ^vAmericaij^r'baches 
are about one-third ■ inch long, mahogany .brown in color. ^ ' ^ 

Habits ^and habitat : In the" north , the .adults "livedndoor^ , whil'fe in the>' 
south they live outdoors. ^- 

' The capsule is usual'ly.* droppjed near a /food* source or . along the welj.s of 

^ ■ ■• ' ' ' ■ " , ■ ' 

.basements and where the female will attempt to cover it with :debris if ^&uch is 

available. Occasianaily, "the capsule is attached to> a vail or -other surface. 
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In" tha* south the capsules are commonly found outdoors embedded in clecaying, moist 
wood-, crackfe in .bark and in whorls of palXi trees. * ' ■ 

' . ^ % ' ' ' ^ '* . . : ' . ' ' .■ 

The. nymphs "and aflults^ are found in dark, moist areas such as around, bath- 
tubs^clothes haiHpers -and in sey/i^rs . They are common in basements and are 
usually; found high on the basement walls and in the corners. ',^In the north, this 
roach i.s commonly .associated with ste&m ?ieat tunnels, this structure de~ 

e-, 



creases in .citi>es ^ ^!the"ATrtierican ro.^^^in the norlh will be-, primarily restricted 
* to large , institutions and industr i^l^*which/still ^i;se steam"" heat tunnels. The 
.American roach is also common around manholes , in sewers an<^^n the lindersi^de .of 
metal covers of •large sump pumps in boiler rooms. This ro has been fotinS on ' 
„ flat roof tops inytihe Midwest vjhe.re rain water, has accumulated. 

.» In the south, this roach isv., abundant in alleyways, .^yards, hpllow trees and 
paimi trees. When palm t^§s , dre sprayed for other insects^ the roaches leave 

le trees and enter home^. ".Xheyohave al^o' been observed migrating from on,e,, bui-lding 
lo another * in the north during' warm 'mpr^tlVs . ' .. - ^ 



The adults have w^ll:rdeveloped wings, but seldom fly. They are capable of 



"gliding long distances and will cover considerable dis tances* if ' they take of f from. 

"X . , ' ' 

a tree or t,9.o£ , top- Any large Peripldneia species, se^n flying rather than, gliding 

- is probably not P. americana. ' ■ 

' :^ . ' : '"^t "'• ' ^ ' . ■ ■ 

Feeding : These roaches feed pn a variety of Mads,^but decaying, organic 
^ ma.tt^r* seems to be preferred. They ^ls"o"Tf-eed up^n^ -bbok bindings, flj^hsitr i{)ts , 

clotJiing and glossy paper wdth starch sizing. '^yf|ap^nd other st^zeets* are * 
' attractive also. The adults can survive two- or thr-M^ months^ without food, but they 

can. only live a. month without water. ■ >c?x'^' J . .-. ' * * 
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Oriental Cockroaches 
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. De^sript.flLoiV t Qrlen^t^^ cockroaches are shiny dark brown or black. Adult,. * = 
. ' f eihal^s^'^re- abo.ut/one .and one-fmrth? inches, long, are broad, and have only little 
'>ppad^\ f^or 'wingsl- The wings' ^of,*" both male' arid female are nonfunctional . 

VThe Tna])es are 'about -an inch long,' slend^r> arid. befir , wings which do not 'reacK ' 
trhye end of the abdomen;- The young eenerallv ^.mature in' the sorinp. Kc^p r;qRP^« " 
are dropped more or* less at random. , ' ' • ■ ^ • 

The females are generally more nqtnterous =^haT) the males. , The aciul-ts are 
most cpmmofl during May ancf^matling is^ mjrfe; frequent during this period.:. The 
mating peak .fal^^. t^lTis species is mpt^^ w^ll^lf ined than in other specie^, of 



cocRro^aches < 
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Habits and habitat : The nymphs and adults have similar habits and are 

found . associated with decaying^^organic matter indoors and out; They can be • 

fou^d in yards, .beneath leaves, in -dumps in' the mulch of flower beds. They 

. are also common in high moisture situations such as sewers, drains and dark 

. damp.r basements . Bath the nyTnph;^aniS^'''adult,s are sluggish and are usually located 

at or below ground level. They are seldom found ori^w^lls, in high cupboards or 

. in fhe. upper floors of buildings. « . - , ' . 

^ ■ •• " ■" ' • ■ • " ■ ' • "■ ' ■ 

Feeding : They feed on all kinds of filth and rubbrsh and other decaying 

organic matter. They seem especially fond of garbage*'"and the contents of discarded 

tin cans* They can Jive for a, month without food if water i^ available, but die^ 

within two .weeks without water, ' ^ 



CRICKETS 



Crickets are occasi'onalj pests of homes and other buildings. They normally. 

breed gu^tdoors 5ut sometimes ent^r structures when attracted by flights, when 

searching for^a ^:^^rnating place, or by accident* Usually only a*few individuals 

oenter a s trilt ture , ''Sut outbreaks sometimes result in large nlimbers appearii:)g on 

and within jDuildings. » - , ' . 

X J$ ^ ' " - ' ■ ' ' ' 

*■ Two species -_^^^oB t troublesome — field crickets and hojuse j^rickets. The 

habits of. these twl^^rickets 'ai&e. different and require different typfes of treatment. 

Therefore^ it is im^Vt'ant to be able'to distinguish between the two. - 

Th^^ Housg' Cricket _ - * ^ ^ 

s light, ' yellow-brown or stiiaw-colored , /• . 
wi»th three dark b^nds on the head, Th^crbody of t!ie aduljt is about thr-ee-f our t'hs 
-inch Iqng, This cricket is fdund thK^g^^bouLithe .TJnited States^, but is a pest 



primarily ea^st/of tae Rockies, The lt)n^;)viposit6r shown proi:rudih^* from the 
end of J^e abcl.omen..t)'f ' th^i^ f eTKale&..is used only\f or* laying eggs. It -is no-t a 
^stingOT and it 'caiWt *break Hh^ ^^^kin 6f , a human.. ' /Males ^(no.t shown)f have only 'the 
two " tail-^like bristles o^r ' cerdi .^n th^ end of ^the abdoTii,en. This 'is true of all 
crickets/'- - ^ - . ' • - * . * • ' * 

. ■ ^ • C" 
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^Habits 3nd habitat :^ All stages can live in buildings the year round, but . 
during warm weather- house crickets breed out-of-doors , especi&lly in gajrbage 
dumps where some of -them also spend the winter., .The eggs are deposited in* 
cracks and crevilces in dark places or behind baseboards. A female lays from 
40 to 170 eggs. The egg stage lasts 8 to 12 weeks and the nymphs develop into 
adul\s 30, to 33 weeks after hatching. * ^ 

1 " . ■ . { 

House ctickets normally , are found in- warm, dark places, in structures. They 
hide ^^r-rrrS'clcs* during the day. and come out and feed at nigw. The adults are 

\ i 

attracted to lights and will 'fly or travel.-on foot. They are good_j umpe/s . 

' « ' ■ - . i . ■ 

They have- been known to crawl up buildings J|^d enter third-s tory^indows . • 
- The Field fcric ket ■ ; , 

' ' '■ " ' : ^ 

Description : The field cricket varies in length from thiree-i^'ouVths to one 
inch. The^^'^coTor is* usually dark brown ^o gray to black^^^t occasionally light 
brown- specimens ai'e seen. This species also flie^ ap.d jumps. Field " crickets are 
found throughout North America. , 

-^ Life history and habitat : ^ In jthe northe^r,!! states ^bout' 95 percent of the - 
field crickets overwinter as eggs in^the ground, and - the rest pass^the wint&r' as 
half-grown nymphs under leaves., trash , and ot;her debris. Th^eggs hatch in ^ay 
and June after which.it tsPkes^^frdm -9 t6 15 we eks for the nympW complete their 
development Adtilts are present from lata July to the fir^st haavy freeze. In 
late August and September, .eggs are laid singly in, the soil at depths «of from 
one-fourth to, one inch. Each female lays from 1^50 -to AOO eggs. ' 'Inhere is but 
One generation ggii year in the North. In tfhe ^^South this' spejzies overwintjers as 
nymphs and is active' the year round. There may^i^e as many^as' three generation's* 
per year. - , ' * ^ ■ ;. ^ > 

" Field crickets ^efer to live out-of-dodars wh^re tliey feed on soft plant* 
parts. . When th^y become abundant or when the grasT§;es dr^^p, they migrate and 
may invade* s true tures . 'Field cra^ckets are3ipparently no.t able to adapt th^mselv 
to cc5ndlti^n^t in houses and* eventually die^qf^by early .winter . 
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Economic Importance ' . 

Outdoors, Qrickets often damage crops and garden plants. Indoors they 
sometimes feed on linens, rayon, furs, paper and all kinds foods and even' 
rubber. Clothing stained 'j^/ithi perspiration is especially subject to atta^ck.- 
Unless large* number of ctickets are present, such damage is usually Afery minor 
and goes unnoticed. \ ' ' • ' 

Qrickets are primarily a nuisance in the home. The housewife does not like 
to see jthem and their chirping is of t^n annoying. The sound is .matde only by r » 

adult males and is produced by rubbing the f ront^l^ring's-ryagainst /pne another. • The 
sounds are used as mating calls, datiger signals,. or merely to indicate the cricket Ts 
presences ^ " - ^ . "* 

,. r • ■ / ^ ' ■ ■ ■ ' . . . \. • 



*^ ^ EARWIGS. 



You may often receive' calls from homeowners in warm weather about:, insect's 
around baseboards* at ground level, "^he^e may very we'll be earwigs whlqh are ,, . . 
readily recognized by the forc^ps-liki appendages at the end of the abdomen. "Th^se. 
insects live^outdoairs hut ocbasipnallv invade hSmes , "becoming a temporary pest b.ut- ' 
not;j3ecomijig e's tabllshed Iden|^^ itation is i1nportaht/:because insecticide 
" e£f ectiveness varies among spdcl^^ , 

Description and Gieneral Biology 

Adult ^arwig3 are J^TcfL L id riHd- -insects , up to on^'ahd one-fourth . inches in^ ^ ^ . 
I ]j^i^gth, and, light- red-brown to black. ^ Some- species are win^ljesg^t IpUt others have V 
^ a >^ir of leathery forewing^ Covering a. few segments of the ab.^iomen' and the ' - 

.membranous hiiid Wings , which have the tips pprotruding. ^ ' /S." . , ' " 

Th^ forceps-like appendages at ^W:)e end of the a,Ddoii3[en are strongly curved' / 
V in* the. male; The^'f emal0*'s' a smfe 1 1 e r anS'T^e s"§^ cu i* v£ oV * T h e ^ofceps .are* us^^ 
primarily ^qr dete^ise' and. duong Qourtship and JcanrUDt. harim nian'. . \' 

' Eggs ar^laid in sma^ll^.Uatches ottg^lut^hesj chambe^p'^ twd^to tiirfea',"incl*e^ ^ 



Eggs ar^laid_ in sma^ll^.Uatches dWX^l _ ^.^^^ . . ^ ^ _ _ __ - . ,- . 
.. ...beajieaxh- the surface.^, The moth ei; guards, the eggs ^d th^ newly hatched y^ouAg.-." 

' After, the f irsti,tn61t',;'the young leave the nest and-f^£i«4 *jEor themse^lV^s-^ \ , 

^ . ^* • ..... , , • X. ' . I 
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They differ from the adults in color ..pattern, f qrceps' 'sHape and size , l*ack ^ " 
cyf wings,; and in :||^ay. size. ' The young usually mature." in one season and most " 
species in this country have one generation per year, overwintering as eggs or 
adults' in the soil. Eggs and y.oung require moisture. Heavy fains are detrimental 
to both forms, as are rapid temperature changes. .Some young tunnel as deeply as 
six feet to escape the cold. » 

"Habits^and Habitat , ^ 

Earwigs are active at night and -some species are attracted' to lights in' large 
.numbers. Di^ririg the day they usually .find shelter beneath stones, feoards,- side- - 
walks, or debris. Earwigs are rapid runners and migrate short distances in this 
rhai>per.' Only a few. of the> winged species are good fliers^ They are of teQ trans-, 
ported great distances in plant materials and occasionally,, in 'other freight, 

Economic Importanc 




-Earwigs . are^^^^Timarily scavengers on dead insects and rotted plant materials. 
Some species are predators;- others feed on living plants and of tei)" become pests 
.in greenhouses and field "crops. * , . ^ ' 



^ .. . ■ \ BOXELDER BUGS 

• J- ■ • • t . 

Boxelder bugs are nuisance pests iir-^suburban and rural" areas in most of the' " 
United Statues. These striking, red and black true bugs are plant feeders iind ,use 

structures oniy< for shelter.' A recent teS;t indicates that dieldrih is particularly 

' ' ■ . 1 ' • ''"^ ■ 

useful in the control of boxelder bugs. 

Description " , ' > 

JjP^xelder bugs are r*ed and black ins-ects whicft clus ter . on bixel^der trees 
during summer and "fall arid move to structures for shelter during the onset of cold 
weathei^-.: They about"-OTre:^alf inch long, dark vbt-ownrsh gray to black. with 



Ved ^marl^in-gs . Th^y are rather flat and their forewings overiaip on their^backs. 
Thy reVr- txalf of the frpn-t - ^ ^ . . . i>>- . , -V „ - ^ 

half ,is Vhdrd^arid^thi^k. " 



Thy rear- txalf of the f'ro,n't wipgs^s thi'n arid membrane-like , whereas^ the ■ f oremdst' 
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' >. ^ The adult boxelder bug\^fas tHr^e Drl^bvfed ilnWs rjiinnirvg .lettg|hwisd?^ort'^^ , . 
the ^thorax, -AlsoT-there are conspicuous r-e'd lanes oi]fnrireXhar'dlparts of the- wiTi^s , 

: ■ ' / . •••• • V ^ , V. . . . 

The minute red eggs are laid in cracks and creviaes, in the>feark or on 
other parts of female boxelder trees. They, are Taid in the spring and may also 
be present latfer in the summer'^vin warmer areas where more than , one generation of 
the boxelder^ bug occurs. 




■^The young "Idif- rtytHphs^ -of tqfe -boxelder bugs are wingless, but not generally 
•'-similar in shape to the adul-ts^^' They undergo five molts. The smaller stages 
-are soiid bright red, but the larger on^s have some, black marking^. 



tife History'" and Habitat ^ . . ' - ^ ' . 

Boxelder bugs seldom,^ if ever, develop si^^icient numb^-^ to^e nuisances 
unless they are able to feed on female boxelcfSr trees. Apparently th^y thrive on 
the seeds which are not present on the male boxelder tree. Therefore, it is very 



' important to be able to iclentffy this tree so as to locate breeding' sites of, the 

. . . ' ' ■ . . " ^ % . • > ■ ■ 

bugs. . , • — . 

The boxelder tree, als© known as ash-leaf m^^lple or thre-e-leaf maj^i|^ is 
native' to most states e'xcept those in the Southeast. I^t is jnost. common throughout 
the Midwest 'as an' ornamental- or stiade tree and it is sometimes ^used as a screen 
or windbreak. f ' 

' . ' Boxelder tugs pass, the winter in the adult stage In. protected places as in 
houses or other structures, but also in stone walls, tree holes and large, accumu- 
lations of debris. They appear on sunny, warm locations on warmer days throughout 
the winter, particularly on white or light painted surfaQes.^ In th^ spring, , 
when the bujds open ,. the bugs leave their ^win^er quarters and'seek out the host 
t.ree^ on .which to -feed and lay eggs.- In warmer areas of the country, there 
)ears to be two generations. ^ - , y . 

' When the weather turns cold in the fall, the* adult- bugs' and large jiymphs 
cluster together "anfd travel about se'eking- suitable, hibernation quarters ^for-^the 



winter. .Usually they move by crawling but^ the adults^ are capable df flight 
occas^onall;i§ ^ fo.^ ^ « . - ^ 



Bpxelfier bugs are plant feeders and, t^herefore, do not :fei^ on structures, 
* food products , etc. , ' * \ " . , ^ . \ 



VJhen hibernating indoors, the bugs may staiR- curtains, paper and similar 
objects with" fecal spots. They produce a , foul odor when 'crushed/ . - • 

' fft ' . ^ — " - > 

Control , ' ' . ' " " ' 

, The most satisfactory and permanent method of control of ' boxelder bugs is, 

the removal of the -female boxelder trees! In areas where boxelder bugs are 

a common problem, customers, may be advised agai/st planting the female' treesV 

"Male trees can b^ obtained from nurserymen who propagate them by taking cuttings on 

from staminate (male) trees. , 

■ • . ■• * ■ ^ 

•i Ordinances have been parsed in some areas making 'it a nuisance to maintain 

fepale boxelder trees. In this case , ^ city-owned female' boxelder, tr^es are rempved 

at city expense and authorized employees are^^^perrpit ted to make inspections on and 

remove specimens as necessaty from private property. After appropriate notice 

... V • - ■ ^ "■ > ' 

requiring the removal of female boxel<Jer C-rees , the local gbyernment may cause 

their removal at the expense o:^ the' pi>operty owner. . . , . 



. BEDBUGS . 
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. Description ' . * . * ^ _ ■ ^ « 

The' coWbti i)edbug is\an oval; flat, reddish-bro^ insect; .about ^ 
''one-fourth ■ inch long- They are practically wirt^le^j^^d flattened , so 
'that they are capable of hiding in cracks,' behintl baseboards, or under loose 
edges of wallpaper and carpet; edges. The young (nymphs) resen^le .their 
parents* Bedbug eggs are whitish, big enough to be seen, and are usually 
fastened into corners "and cracks used by the adults. ' 

' ■,'<•' * ' ' ' ' . . . , 

Bedbugs are coininonly found in old buildings , hotels ' ajad boa^rdinghouses - • 
Usually they are ^ found in -sTeeping rooms, for th^y ^'ed--at-Tii,gli't' ^ they can, , 

but in theatres, buses* and offices or when starved they wiil*feed in the daytime\ 

9 

• . .' , . . • . r • . • . - ' • - 

Feeding . ' ■ ' - » , \ ' " . , 

Blood" Is their , only food. They take it from rabbits, mice, rats and other^^ 
animals as well as man, . Since tl\e. wo^ds they make may continue to bleed af ter 
bedbugs stop feeding, sheets or mattresses 'in\ infested sleeping quarters ^Iftay ' * 



show^bloqd-stained spots. 



■J 



Bedbugs can live for nearly a year without, a bloVd meal, but "they cannot 
reproduc^e affer long periods without - food . ^ ''^ 

Other blood-bucking pests of man ^£hat„ are apt to be mistaken fgr the - 
'coimnon/§edbTig ; . ' *^ ' - . V ^ * ^ " 



Species 

• - ■ .. . 
Bat bug' 



Swallow bugs 



D^^tribu£ioni 

Probably general. 
Reported from Delaware, 
Indiana. ' 



Eastern states " > 
through •Mi'3'dre West- 



^ Description 

" Bed^'clathed iwith 
faijrly long- hairs, 
2nd and^ 3rd seg- 

• ments of afntefina of 
■equal length, 

f Light. yellow to 
amber, in. col^or \ 




' Where'-Found' 

In att;ics f re-' ^ 
^ quented'by bats*;.- 
crawl .into heated 
■ rooms and attack 
man , ' 

, In homes, from 
areas inhabited 
by swallows ^ 
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BOOKLICE 




V 



4 



The cOs-tqme^ .will' ottep describe an infestatiQn of bobklice as- "hundreds ^ 



(or -thousands) of sma-ll pale dnse'ctis walkipg^ over walls, 



. materials.*' You wi^.1 receive most . booklice^ ^c^ls during -the.- sumifter^^^r .e^ly 
■ fall months from occupants of new buildings^*. Booklice may create vpr.qblems dti;-- 

. In f e S t at i o ri s " a^ e " u s u^ 1 1 y • a s s o c i a t e d ' 
wi'th high htimidity^ Booklio^^^re riot, true lice and do. not mj ure . n^^ft,; ^ • . 



any- type of account 'at any \ime^^f yfe'ar, 
ti htimidity^ " Booklio^^^re riot, ti 

^ire so^nanied because they ofteA live 'amojig- books/ ^ni';p^pfersNS\ ater, 
m as. psocides , barklice, -'and d/eat'hwatches .* '%\ /'v.^' ' iV"'' 




.■•^ V;' 



• ' Pescription : . ' ■ 

' ' , Several, species of booklice ^Infekt struc^res. * Yqu seldom n^ed to* knowV 
.. '"the species, to obtain .control Most are wingless or h^ve only small/wing scalesr 

They are about one:-isixteenth inch' in/, length arid a?:^ pale' gray , tan;' or .yellow- ! - 
. ^; white. - They- walk about. -in a halting jnanner and scnfiet^iqes "hop.'* ..They have 



chewing mout.hparts 1 
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. .*v-'"^'''lridodr>pecies^'prefer t^pef^ajiures^ of , :?5 F. to 85 F, ajid high relatwe 

. humidities -.(75-5^0. percent)-,, ^hey Usually ^void light . • ; , . :\ ^ 

, " Habits and hab;t.tat / ' y ' , < • " , . - / , 

Bo'oklice usually feed on microscopLi>c^(ittd9-;and -live in hymid envirornnQntfe . . ^ - 
*^'New constfuttion -of ten bravides .these ' c^ ;Green lumbef^'^is used and 

■ 'the struc,tu1re''»is quickiy ' enclose^ -so thait li'ttle drying oc^prs . , This, crea^tes 



. . "3weating"^ arid'.high-.Kuinidities in wall ."^^ids * and, molds ot'^^ fortm; -"Aft ex the 



'buildirig Jtias«/b-een heated one seasbn, tjbe^^.tructuxe dries -ehdugh so that 'the 

sel^pmV r^ocjpurs . , . ' ■ ' *^ • . . • - , 



J ;;B'ajTip basemen tBV"Jl-^^king ^roof s , and, leaking- or sweating plumbing .occasiojially 

.^;'ere^te Jlqcal. mois^ure^ GondjLtio.ns .that could'' l^d. to bookiice*' infestations^ - 

t"- ;/ d'tl^eA l^ss-^^ommpn, 6(9ur bnge . and 'wa.s^ *. ne^ts , damp ^ ; • 

../.st'ir4w mattresj^es ^nd^^^fvLXixj:^ s*t,u^fing of Vegetable p/i^n,- pasfe on hopK ' ; v 



. Fi^edina!^ 



■ ' vt6{5dkli'c-e* fei^d .mbstly on molds . ^'Some Ajeeld^on -eereals-^ither ^^:bf-_the .^t^roh ^ r 
" of- oh- microscopic; raoiiis gro?feng; o-A the cereal* The 'st^■fe:„^|^^.ttbo^^^^^^ is. . V 

' • a^tVn.^^.BoQkiic on ■*paper bu t. the^ wili'-feed^^tf the microns cop icv 

•^ric^Ldte wfiich :gi^w on' ^ ' * /^V ^'f ^ * . "^^^^ ' . n 

^ ; L ''-^ . ; ■ [ ■ i*^:'.,. 

Contxal> . iv. ■ , / . = ; — ■ > . ^ . 

• .^nspept ttie premise^^^ the c^use of C.th^ "^^j^^^ If' no^ moisture . 

'.' sdtirce rs )'«*^ioJs , • ask' thfe ^U5t6mer it a- previQ,us'^^conddtion- exist^ed wM 

l^ave: .proVideT.^ phopBt^ eond fiic?ns . . iSie s bur ce^.-siio^ild be- r empved o^ cprr.ect ed -i f . 
ydu waAt.-.;gqdd ;controir^ansecticrdil tre^^t^ is usually ,pnj.y a , sup.pl ement . td>. • 
correcting- the mdisfetoe cpridition. - " ' \\ \ ' v* , y '. > ^ ; . ' . ,; . 



;kemQA;^ing:;^the^ Source '^ ^ • \{\ - ; '* ^ - .>. : . *o V' ' - ' 



' ' M- tfee -SiuiltU^ng^^^^^ and the- inf estation '^se^ms "x^ri^d^^spread, Y^en the souirce 

\*jts pro^Dibly mold'-'in tlJie:'l^Ail yoids . There is. .no practic^^l tneans,, of removing'/ '. I 
. .'this^soiir c.^1' TJje] .con<3 iBiM ^wil usually 'be - corr ec tei^ af t'er' ' the ' fieat is turned^ ou j 
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You can usually correct moisture conditions ■ in crawl spaces through 
prbper ventilation. Dehumidif iers will -^usually^ dry damp basemejtits -enough . to 
prevent molds. ' Correct pliambing or .roof leaks ^if th^y contribute tp'.the>v 
problem. 

. • Jt ■ " ' ■ 

If bird nests or other»vegetable piaterials appear . to be the source of 
bookllce infestations, they should be removed. 



^UMAN LICE 

■1. ' 




Human lice Infestations are reported to be increasing in the United States 
and seem to be associated ^^^^ long hair and communal living. The information 
•that follows about these insects will enable yo'u to answer customer** s ^ , 
questions. You should not get involve^ in treating human lice . inf es tations-- 
sit is a job of a nurse, physician, or other jiedic^X^peci^list. 



Types of Human Llc^ . - 

..The three distinct typ4s * oF^sucking lice found established on humans 
are the head louse, body louse and the crab* louse. * 

The head louse and body louse are difficult tp. 'tell apart. The adult is ' 
from one-sixteenth to one-eighth of an inch'Iohg . The color vaities from 
dirty white to dark gray. TJie'crab louse is only one-sixteenth of an inch 
and dirty white to pale pink.. « 

The young and adults of all three types suck bood from man. The one- 
sixteenth eggs (call nits) ar^e cemented to hair or clothing. The' nits are very 
difficult to remove and empty ones remairi as evidence of recent infestation. 

\ .. ..■ ^ " — ^ ° ' ^ 

Transmission 

The ways in whicfi lice" travel from one person to another are still lai^fely 
a matter of conjecture. Most ^infestations are usually ^ acquire^! by moderately 

intimate association with an infested person. . • . 

• . ^, ^ • ■ ^ . , 

• f ' . 

Head lice can be spread by the shared use of a personal item such as a hat, 
hairbrush, comb, w^g, or; 4owel. Body lice can be acquired fromXbedding used 
recently by an infested person. People sleeping or huddling together in their 
clothing presenrfe an opportunity for the lice to spread- Crab lice are probably, 
transmitted from one person to another during sexual intercourse. .They may be 
(but rarely are) spread by^loose hairs left on bedding and toilets by.lnfected 
•persons. 



Control ' 

. Cpntrol requires treating the body or clothing of the masted person. 
Treating\the premises Is s^J^om if ever called for. You should not treat humans 
or their^clothing. Recommendations for control procedures should^be li^t *to 
medical or health ^department personnel. ■ . 

^ Head lice apd crab lice can be controlled^ by applying ah insecticidal dust 
or shampoo- registered ',f or such use.. Dusts must remain in place for several 
days and are unsightly. There are liquid "preparations availa^e whi^ch may be 
washed out 5-15 minutes later. One 'application usually suffices. 
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•» Body .lice. usually can ^controlled by laundering o/r dry cleaning infested 
unilergarments and bedding. The adults are killed in five minutes and the nits 
in ^en minutes in 125° water » With frequent changes tcf properly'^laufidered 
• clothing,^ an infestation will eventually end without; ifisecticidal treatment. 



) 



GROUND BEETLES 



The term "ground beetles^" refers to a worldwide family of beetles, \he 
family Carabidae. These beetles do not damage structfures or household goods 
and do not breed indoors. When adul^ ground beetles do come indoo/s, they are 
rtnisances and ajre' sometimes confused wit;.b cockroaches or beetles that do live 



indoors ^ 



Description 



Ground ^beetles range 'from one-sixteenth to one* and thr ete-eighths inches 
length ^and have a chajracteristic shape. Most species are shiny black in 
. color, but some are red^orang^^ metallic blue or green, or have bright markings. 
Their legs are long and well adapted for running. ^ 

Ground beetles ^have hard wing covers (elytra) that meet in a straight line 
and that usually have ridges running lengthwise. They are easily distinguished 
froin^ cockroaches whose fore-wing^, although thickened , are softer, without' 
ridges , ^and overlap onel anof her. The ridges on the wing covers and the shape of 
ground beetles will serve to distinguish them from black carpet beetles. 



Habits 



^.c ^Ground beetles are found in the soil^ under stopaes, in moss and rotting wood, 
aHia under bark, etc. They are rapid runners, but fly rarely, if ever. 

Tf\e adults and larvae of ground beetles are generally predacious, feeding 
6n Xhe larvae of other insects^ or on any other animal small enough to overpower. 
: * A few s^pScies also feed on plant seeds in the soil. The laryae are only seen, ' 
but. the adults are attracted td lights and ci»R^ten be seen on lighted side- 
^walrks at night feeding on otljei: insects .which h^ . fallen after being attracted 
to the' lights • . . , ' 



le/sr 



Ground beetles lay t\xeir eggs in the soil ^ The/ small species have 
*■ several generations each'yej»r, bCit the large species may require more than a 
year to mature. The larvae hide in or on soil under debi/is. Ground beetles 
do no^t reproduce indoors. » ., 

Adult ground beetles wander indoors if the soil becomes too wet or dry, 
or if food becomes scarce. They are also attracted to Mghts, and those that 
fly often enter through open unscreened lighted windows at night. , Other f 
species may be attracted" to lights near doorways and enter th'rough cracl^^nder 
doors . ' • ' ' ' , • - 

■ w 

Control ' * 

Removing debris such as^old boards, Stones, trash, piles of leaves, ete. 
from around a building reduces the ground^ beetles ' (and other ii^sects') hiding 
places and protection from insecticides. ^ ^ 

If ground beetles and^ other insects are at^acted to the building at night,. 
the problem 'can be reduced through proper l^ght management. Lights should not 
shine directly on the building.' Lights near doorways should be yellow since 
yellow light is less attractive to insects than are other colors. 



.ELM LEAF BEETLE 



^=Jrhe elm leaCrbeetle is an occasional household pest that has been reported 
.fVom much of \]^e United "st at es. Although the adults enter buildings fbr 
shelter in the faWrT they are most troublesome in the spring, when they emerge 
•from hibernation indoors. They do no damage In. homes, except perhaps for stain- 
ing curtains, but occasionally they occur in sufficient numbers to become^ 
serious nuisances. *" 

' The elm leaf/fe^eetle is an insect of European origin, but it has-been in /this 
Ci5untry for more than a' century^It will undoubtedly spread to >;herever ^ms 
occur' in the United States, but it seems- to be^ much more numerous in urban areas. 
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The adult, elm leaf beetl^e Is about one-fourth inch long, and with 
. characteristic markings. Newly emerged individuals which may be fou^ during' . 
the' summer and fall, are mostly light yellow, with the stripes olive green, to 
black. As the"insect ages, these colors darloen , 30 ]that in the spring tlie 
beetles may be a dull olive green witb" indistinct bllack stripes. The two ^pots / 
on the head and the, thorax are black. The eyes are black and the antennae and 
legs,' yellov/ish^* — 

- ' ■. 

\ The eggs are orange-yellow and they are laid on the \^ndei^sides of elm ^ 
leaves. The newly-hatched larva appears nearly bfl.ack. The full-grown lar^a,' 
which "is about one-half inch long, is dullA^e^l^ with two black stripes^dowft 
the baek>sv The pupa is about; one-fourth ii^ch long and brigl\t orange-yellow with 
a few. black bristle?/ 

■ ' ' .V. / . ' 

Life flistory , . ' ^^"----v. 



Elm Ijpaf beetles pass the winter -in^ fhe adult stage in buildings, in crevices 
jn bark on treeSj or in debris near the base of the tree.*" In the spring, they 
fly to nearby elms and ■ begin fee^dln^ on the new leaves. Although all elm 
species are subject to attack,, ^he ^eetle prefers Chiftese elm. Egg-Taying begins 
in late April in the southern -range of the beetle and in late May or early June 
in the northern areas. ^ Each f emale l^ys from AOO tc/ 800 'eggs .in groups of ^ to 
25 on^. the underside of the leaves. The eggs hatch\in about a week. Thejlarvae 
feed, on tt^ leaA/^s^ and mature In two. or three weeks. These larvae then pupate 
In sheltered places at the base of the tree such as under stones, grass and 
*leavfes,,iA cracks in sidewalks, or^under the bark scales of the trees itself. 
The, new adults emerge about 10 days later. They often dispe'iise over distances 
of several' hundred feet and ijiay wander indoprs. " ^ 

In the southero part of the-^country there are \two and sometimes three ' . 
generations each yeaV- In ,the nor^th there may be a'' second generation, but a 
third is rare'^ . The first generation usually does greater damage to the tree^ ^, 
than, any of the generations tHat may fol'low that season. ' . " . •/ 

■ r • . ^ 



Ha bits " . ^ ■ , * 

■ • ' ^ 

Homeowners may notice the beetles when heavy infestations cause ,the 

leaves on the elm trees: to dry up and drop prematurely, but most don't 

notic^e the beetles until they get indoors. The indoor problem is greater in^ 

the n In the fall the adult beetles may enter through cracks in shingles 

unused fireplaces, or windows, and hibernate in wall voids or attics. When 

suitable shelter is- found, they remain dormant throughout «the winter^ and , 'the 

homeowner seldom notices them. - In the spring the beetles become active and are 



attacted. to light. The homeowner becomes aware of their presence as they 
cluster to windows, trying^^'^get outside. Elm I'ieaf beetles are sc^^t^mes 
confused with carpet be ebLe.s which also cluster at windows in the spring. 

Control ' ( . . 

— ' - ^ ^ ' ■ . ■ 

Control of the^beetles in and around the home is difficult since the in- 
festation i^ constantly beiii^g renewed. Dusts should be applied around the " 
foundation of the home to preV^t beetles from entering. Household sprays will 
kill those already in the home. ^ • » ' 



^ ' , WEEVILS INVADING HOM^S 

Several weevils thatVfeed' outdoors on plants, occasionally invade homes. 
They don't damage structures, but sometimes enter them when wandering or wh^n 
searching* for'.hiberrta ting places. / I 



DBscrifitlon and Distribution . ^ 

"Weevils are beetles; but unlike other beetles all weevils have snouts* 
They have egg, larval, and pupal stages. Most weevils can fly, but there are 
a few that cannot fly. Those that live outdoors but occasionally ipvade homes 
are listed below. ^ • ' ^ 

* ' 

The black vine weevil is\found throughout the northern Urtited States. The 
adult has a very roughened appearance and is shiny dark brown or .black with 
yellowish patchy on Its back. . A\reLated species is found fujrther south and 
does not^ have yellow pg.tches. The st>a^berry r,oot weevil is similar in^ . * 
appearance, but has tlje same distribution as the bla/ck vine weevil. These 



three weevils cannot fly. They feed on a variety of plants including 
.foundation plantings such as yew, hemlock, rhododendron, jizalea, and maidenhair 

fern. ^ . - , ... 

V. ■ . ■■ . , ■ 

i .Life H.lstory and Habits 4 - - , 

The biology of all the above-mentioned .weevils is similar. The adults feed'^ 
at night on the foliage of plants, leaving a scaJ^ped .edge on the leaves of / 
.broad-leaved plants. They hide beneatlj debris- or in "the soil at the base of the ^ 
plants during the day. The eggs' are dropped on the soil surface, and the 
young^Tr^vae burrow downward to feed on the ro^o^^ets of the plants. Generally, 
there is one generation per year, although occasionally there may be. two. The 
weevils overwinter as adults in. debris or as papae beneath the so^l suirface 
near the host plants. - • 

• These weevils become nuisances by wandering indoors apparently when searyhing 
for suitable hibernation pr feeding si-te^. -This usually occurs in the fall, 
but has been noted in late sprl/ig or 'micjsummer as weXl.^ Once, indoors ,^ they may 
be found, particularly during early evening, crawling over ' the floor. At other 

times, they hide' under /tugs or in oth&r concealing palaces. It has been noted 

' ■ • ■ ■ . ' / 

that they are frequently found around indoor moisture sources. 

■ / p 

Distinguishing Occasional Invaders from ' • ' . . 

Other Weevils Found Indoors ^ ^ 

There are several species of weevils found indoors that are riot occasional 
invaders. The commonest ones ar^ the grain-infesting species: the granary 
•^weevil,, S'itophilus granarius^ and. the\'rice weevil, S. oryza. The ^o'c^asional 
invader species -are rough in^pp.earance or^.are covered with scales or hairs 
while those weevils that can* iive indoots are always smooth and without scales 
or hairs. The grain- infecting weevils are "sti*aight-sided" in contrast to the 



irreeula*r ovt^line of the occasional invader. % 
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ANTS ^/ 




Descriptdon , . ^ 

Of the many kinds?^f aijts , only a few specie's, are pests 'in buildings, 
features distinguish tl{ein from other small Insects with'which they^are lik'ely * • 
to be con^^tt^ed.' Ants have wasp-waists; that is, their- bodyj is very ^thin where 
tfhe Abdomen and thorax join. In* addition, their antennae' are elbowed", /mean ing_ 
■th^t each ^feeler looks like an arm bent 'at the elbow. Mhese two ^features , the 
wasp-wai^t and thg elbbWe^antennae , apply to both the wingless and winged 
forms of ants. T^e fuU^ winged ^adults swarnToften in great numbe^l^^nd over 
wide 'Sreas- on a single day. The &ame is true of termites, with wHich winged 
ants are often confused. Termites have foyr^wings. all of- about /the s^me size, 

^hile the front pair of wings on^ants is much longer that! t;h^ir rea^ wings . In 
additon-, teririites' bodies >are about*^\the sacie^width from end to end but the 
ant's bodies are clearly constricted^^in the middle so J:hat the fi:ont end and 

^he /ear pprtions appear to be j oih^d^ by thin "stem." Ahts may vary in * 
length from about one-sixteenth^^ch i^o more^than onS-half inch. In some species 
you iBtay find wingless workers of different sizes in one coldn^y. 

^ ...... ^ . . ' ' / / 
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• Like bees and t^mites, ants are ' social insects . They livc^ in 'caltmies 
< » ■ ^ 

^%consisting of differerit types of individuals. These different types are" 
c^led castes.. - Ants normally ha^e three distinct castes: workers, females and 
males. ' ; _ \ . ^ V ^ * % 

/ i . ' / 

, The male is generally winged and keeps its wings until death. It is usually 

larger than the worker but ismaller than the queen. The male differs^ from' the 
winged female by having the genital appendages protruding Lrom the abdomen and 
extraordinar{tly^,large eyes whi/ch are out o*f proportion to the head. .Apparently, 
the, only function of the m^le ^is to mate with the unfer tilized^ female, after 
which the male dies. . Mating may take place in the nest, on the ground, or in 
the 'aiV. Males are- produced ^only in old or very large colonies. Adult Aales " 
do not remain in. the nest lon^ and may succumb to predators and the elements 
without , mating. 

The ^female is generally the largest of the three castes. She normally 
possesses wings ^ut loses them after matirig. Her .eyes are well developed", her 
• thorax is l^rge anS" her abdomen is enlarged for ifehe . production of eggs. The 
^ primary function of the female ,or queen is r6pro<^ction, but? she may-^care for 
f and, feed tfie firs^t brqfld' of workers ber salivairy secretions. A quaery^ r , 
Tiomally mates only once in her lif^etijne. She may live fpr many years. A 
dai^^hter queen may replace her when^\l]L^dies . Mos^ spedies have only one queen 
per colonyv but colonies of^some Species may have many queens, 

' ' ^ ^ - . ■ ' . , -V 

The worker ^ is a female w|;iose reprodufi,tive organs, have not dev^eloped. 
iRarely are they^ winged; they normally .lacjk ocelli (males and queens have'' them), 
but- they have \compoumd eyes.j Worke^^s are- not ^always the s^ame sizeNinfla given 
species. - When the 'workers of a species^ are approximate!(.y -the same/size and ^ 
s^t^ctyre, the species is called monomorphic (onk f orm) ."^ An -^x|^p\e^J^ the . 
Aircentine ant. Whea^ workers of one species are of two or more-sizes and^ types, w 
't]i^ species is^ called polymorphic (many forms). An example is the black > * 
carpenter ant. Large workers with well-dfeveloped mandibles- are called soldiers. 
The/£unction of the worker is to construct and repair the nest,' find fdod and 
^eed the immature and other adult antS'Hn the n^t, care for the eggs and • V 
yomig and defend the nest. Under certain sitiiafcions , the workers can produce 
eggs." These eggs can, produce workers, females and males< . 



have C^u'r" developmental stages: egg, lar'^^a, pupa and adult. The 
egg "is almost microscopic in size and varies -in shape according to the species. 
On hfitching, it produces a soft l^igle^Ss^ larva. ^Th'e larva - is usually more- or 
lesi^ trans lue^ent, ,gourd or^qua4h~shaped Vith the head at the narrow- end. 
After feedings and several molts, ^he larva pupates. The pupa resembles the* 
adult, but it is soft, white and does not m&ve. about or feed. In some species, 
all of the .pupae are naked; in others, the pupae are enclosed in silk cocoons'; 
arid in others the pupae may be naked or in a cocoorK The pupae, -especially 
those in cocoons, ^re commonly called '*ant eggs*' and are sold in pet shops 
under this ^ame. If a stone or board under which a colony is living is moved, 
the adults can be 'seen carrying the pupae (or . '*ant eggs'I)" and larvae off; 

1 



and if one looks cjoselv enough, the ants can be observed^ ferrying the true 



eggs which are very tiny. 

Tha- ^dult may require a few days to attain complete maturity after 
emergence -.from the pupa. During this^^^e^od, the body of the adult becomles ^hard 
and attains E^e color of a mature adult.. Six :weeks to two montKs q[r moire .are 
required for development from the egg . to the a,dult stage. The time ^varies 
according to the season of the year, the temperature and the species. 

One of the most common methods of establishing a new colony- is fot^ a 
fertilized queen (fefter losirJg her winjgs) to construct or locate a -r^ady-made 
cell or cavity i^nr wood or sojll^. She then seals the chamber closed , and rears 
hjer first brood by herse^fe f^am the nourishment ^supplied by her Salivary glands. 

The smaj.1, undernoyr ished workers of, the first brpod open the nest, and brings" 

F ; - ■ , ^ ' ' ' ' ' 

in foo4 from the outside ^Dr^ themselves , the queerti^ and future broods . As the^ 

colonjfr gr'ows in size and strength , "i^ore and lar'^er^^qt^kers aud males and females 

are produced. This ' may Vequir'e friom three to -five' years or more and the colony 

may p'ersist for many more years. , - , . \ > .; 

- , , . ■ ■ ■/ ■■ , ■ : 

Some species of ants form a new colony by a,proce^s -called budding. This 
occ^rs^hen a daughter queen, which ha^ been' fertilized in the nest, leaves the 
nest 'with a number of wx^rkers and est^bl ishes' a new colony, "^(^eens of some 



species may move^into the nest of another species usin^ its ^workexs to help 
raise the first brood. 



ra^se the first brood. ^ ^ 
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Feeding \ • ' \ v' 'j' ': ^ 

-» ' " ' ' ■ ' ' ■ ■■ . • / ' '•■ ' ' * ' J. v: . ' 

Ants ■ require water for drinking ' and will\tr^ivei -some -dis.'t^^^^ it if. 

nec^essary. Ants living outdoors drinky^Jewdrops . - The workers ,are able tcf • ' 

' • - r ' , • — ' , ,' ■ \;- ..J 

bring water, ^ack to thhe nest for the yourig and^queeri i-n their stomachB.,. 

■ Ec'on.omic Importance . / ' ■ . . ■ , 

. Ants 'may affect n\an"^^verse:ly- by s tingin g and biting, by nesting in lawns, 
golf courses and premises /By .stealing see seed \.bed"S , or by' feeding on 

germinating seeds, bV -defoliating or gria^^^ plants .and plant products, J 

fostering other injurious insWcts, , such ^i^^ lice and mealy, bugs by gnawing ^ 

holes in^various types^af . fabrics *remoVi the rubber insulation from teTiephon* \ 
wires or other equipment ,V,kiiring young poultry, bi^ds or game; by annoying ^n 
or his animals by their ^pres;ence,: and possibly by transmitting certain human 
diseases in C'rawl'lpg oyer sputum," Te^^^ carrion 'etc . . However, .ojily a smalj. ^ 
'number, of species fet^. forms are involved, most /^ts* beingVieutral or even 'beneficial, 




WASi^S 

- The wasps include those forms which the layman knows as mud-daubers, • Y.el low. < 
iackets, .hornets, adgger wasps,, common wasps and paper wasps ,^ - The winged fo'r^^ 
- >have fqur wings, although it piay require careful 'examination to see' thjLs, for 
/the front and hind wings each sid^ are hooked- together to: function , as a 

single wingr"^<l]Te^^^^»ir^^ them;, the. ovipositor 

or e^g-layihg -structure of ;:the* female is modified to forma sti*n'^lng apparatus'. 



K 



They diffet from the bees irwiihat they feed their young on animal matter such 

\ / ^ .... ' — . ' 

as insects or -meat particles gfid not on hdfe^j and pollen. ^ 

^ . ' ' < ". ■ , " ■ ■ '■ ~ . • ' 

, Among the wasps we have species "of very different habit^. Some are 
''social" ya§ps and others are "solitary" wasps. ' Xhe social was^^ are thoj^ that 
develop a^'family" unit. The mother>or qu^^en remains *with nW^ggs and then 
feeds hef young. These,- in turn, as they mature, take over the major duties of • 
foraging for food, caring fbr the subsequent broods of developing young, and 
;i,lldl„« addUlons to rfle nest. The solltaty , wasps- do,„ot, develop a- fanJUy' . 
group. The female builds^ a cel^ or nest for each egg .that she lays and .oro-, 
visions each cell with food 'for the-^^^si^ve loping larva J In most species sufficient 
" food is pro^iHed for complete development of the larva •at the time the egg is 
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liftid-, although some, species may feed their;, larvae^ several times 'during' 
develo*pm'ent . ' ' . ' ' / . ' - 



,A11 of the" socia*l wasps belong to- the family Vespidae and are^ commonly' ;/ 
" referred to ^s- tjie^Vitfspid wasps. ' This- g.roup Iric'ludes the hornets, yellow 

jackets, and papef^i^sps— a'll' of which ^^re" SQcial irK habit. Some .vespid* waspjS , 
•however, ajre solitary in habit. ' . , ' ' . " • 

Jhe solita;:y wasps <^qst .icomujonly encountered by our industry belong: to- the 
family ■ Sphecidae and a^re* known as sphecid wasps. The mud-d^ubers and digger 
wasps 'belong to this ^grpiip. , ^ ; > - . • > / \ 

' ^y^'i' ' . ■ , 

(The' Social \Vespid l^asps (Paper Wagps, Hornets_^ YellowJjackets) 

~ 5—; : r- ; — : — — jt(^ ' 






7" 



-' Many of ,the* Vespid or ^ocial* wasps build nests of paper from fiJ&ers of . 
weather-bieat.^n v^ood or .dead plants whirh are worked into a paste wi/fch saliva 
in the jaws of the adult wasp.. In 'the temperate regions these nests are used 
only through, one season. All'\;orkers .and males die in the fall. The fertilized 
femai^ hibernates through'(^he Winter in some protected location, often in walls 
or crev^-ces of^ a house. In*^the spring the female emerges and. seeks a place to 
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l*id', although some, species may feed their larvae, several times 'during' . 
develo*pm'ent . ' ' - ' ' / ' 



.All of the sociarl wasps belong to- the family Vespidae and are^ coniinonly / 
" referred to qis- tjie^Vitfspid wasps. ' This- group ihc'ludes the hornets, yellow 
jackets, and papef^i^sps— a'll' of whi'ch ^re SQcial irN habit. Some .vespid* waspjS , 

•however, ajre solitary in habit. ' . , ' ' . ' • 

■ '• ■ - * ' , • •■ . ■ . - . • . . I ■ ■ 

Jhe solita;:y wasps <5;iqst iconnijonly encountered by our industry belong to* the 
family ■ Sphecidae and a^re-knoWn as sphecid wasps. The mud-d^ubers and digger 
wasps 'belong to this ^grpiip. . ; > - . V • : • \ 

(The* Social Vespid l^asps (Paper Wagps, Hornets_^ YellowJjackets) 

— 5—: : r- ; — : — ' 
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''-Many of ,the* Vespid or ^ocial* wasps build nests of paper from flJSers of . 
weather-heat.^n v^ood or .dead plants whirh are worked into a paste wi/fch saliva 
in the jaws of the adult wasp.. In 'the temperate regions these nests are Msed 
only through, one season. AIL workers ^and males die in the fall. The fertilized 
femai^ hibernates through"(^he Winter in some protected location, often in walls 
or crev:(.ces of^ a house. In*^the spring the female emerges and. seeks a place to 
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start a nest for the establishment of her family through the coming season. 
It is the emergence of these females seeking riest-building sites th^^is the 
caus6 oT^TTmny of our calls for control of these species early in the season. ^ . 

In most of our temperate-zone species the female selects her site, starts 
^ her new nest, ahd rears the first brood of her offspring to adult workers without 
help. In one species, the young queens often return to their home of the 
previous year where they visit with their sister queen and' then set out^as g^roups 
of queens to set up a new colony. The presence of more than one queen in aji 
colony IS more common in tropical specie^, which build huge nests, than in the 
temperate-zone species. 

The choice of nesting s^te apparently depends on the instinct of ;:he species 
Some of the Polistes was jps like the eaves of ho us es 5 o ther^ a tree— top \ still 
others prefer the darkness a hollow tree or the walls of "W^milding or an 
accessible attic. The -bald-faced horne't^ which bt^ilds a large nest," always 
selects an aerial location as a limb of a tree or under a Rorch or. in a barn. ^ r. 
The yellow -jackets most commonly build their^nests in cavities in the g-roxmd, 
although, they may sometimes be found under eaves. The giant hornet builvis in 
hollow trees or logs or within buildings. . ' , " 

The nests vary, greatly in size and construction among the species. Polistes 
wasps make open, single-layer nests, whl^le the hornets and yellow jackets make 
covered nests., of many layers of cells. — 

After construction of the cell of the nest, the queen carefuMy lays an 
egg in it. On hatching, the lar,va is provided .with food. :'The food for the 
larvae is meat', either from caterpillars or other insects,, or from bits of other 
meat (fresh, cooked, or decaying) that may be found.' The food of adults is. 
liquid, .as fruit juices; flower nectar, honeydew,^ and juices from the bodies of 
the insects and spiders fed to the larvae. Until the first brood of workers 
has matured, this is done by the queen but as soon as .workers (a^lTst^rile 
fepiales) appear, this duty is taken over by them. 

The males do not appear until they are needed in the fall of tme year for the 
fertilization 'of the new queens which are. developed for overwintering, 
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Soon after the new queens have been produced, the rest of the colony dies out* 

The Solitary Sphecid Wasps (Mud-Daubers and Digger Wasps ) 

Many types of nests are built by the numerous "species among^^TKis group. 
Some build nests of mud; other -burrow in the ground or in plants. In most 
cases the f emale^jcar^^ all of the* work of building the ne^t- and supplying ' . 

the food for the larvae. The fertilized female constructs a cell, ei'ther 
individually or in a nest, and collects .the necessary food (spider s catef^illars 
or-n)ther insects), stings tl^ and places them in the cell. She then- lays an 
egg on the food and seals (the cell. Thus, when itf hatci^s, the* larva has a 
supply of food on hand, ;^ich will support ^.ts full .development.. Jt pupates, in 
the cell and emerges as an adult. ^ 

^\ 

The bl^ck and yellow mud-dauber : The common black and yellow mu'd-dauber 
builds nests of mud, sometimes of single cells but most f 5requent;ry. of several - 
cells side by side. This wasp is commonly found in* our attics, porch^s-and out- 
buildings. The adult is common in moist places such as mud puddles from' whi'ch." 
it carries balls of mud for its nests. I,t collects only spiders as foqd ^or \ 
its young.* The cell is packed with spiders, paralyzed from the wasp sting, and 
a single' egg is placed in the cell which is then sealed by mud. There are-^ 
commonly two generations a year with this species and' the winter is passed 
as a cocoon in the nest. 

The bjiue mud-dauber : The blue mud-dauber is always found closely associated. ' 
with the black and yellow mud-dauber. And for a very good reason, tool She' 
will not build her own nest, but occupies only those built by her biack and 
yellow cousin, .She softens the mud on the nest, opens the cell, removes the 
stored spiders, cleans the cell carefully, and then stores her own spiders and- 
deposits her own egg. . 
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The Blue Mud-D^uber 




The cicada-killer : Another cqn^n pest form of this group is the cicada-' 
killer wasp. This is .a huge blacl^ wasp with yellow bands on its abdomen.. The 
aduits dig: burrows in lawns, terraces or banks, causing unsightly mud piles. 
Each" burrow may have several cells, each of which is .stoqked with at least 
- one paralyzed cicada on which an egg is deposited. Sometimes 'two cicadas are 
. placed *^in . a cell. - In two or three days - the Larva hatches and in about two 
w^eks the larva is full grown. It then construtts a cocoon in which it stays ^ 
until the next year in June or July when it pupates and emerges as an adult. 
This species causes considerable concern when it is active, for; it is capable 
of disfiguring a lawn and its large size frightens anyone from approaching the 
area to do any thing .about it. Its sting is reported to ^be painful, although 
these wasps have nc^t been reported to sting unless they are molested. 



EKLC 




"J -.7 



- 108 



BEES 



J 




Description : Honey bees Aay be various' shades of yellow^ black or* 
brown; the head, antennae, legs, and a portio'tl of the. abdomen are dark. The 
body is covered with dense buff or pale.hairs, thickest on the thorax and ^ ' 

thinnest on top of the abdomen. The worlcers, one-half to 'three-fourths inch long, 
have wax glands on the under side of th^ abdome,n. The honey bee is a soc.ial ^ 
insect q^d lives in^ colonies of 20,000 to 50,000 individuals. There are^three 
itastes: queen, drone (male) and worker. The qu^en produces the eggs for the 
colony and may lay as many as 1,5000 per day. Incubation lasts 3 days. Worker 
larvae transform to adults in 21 days: queen larvae, in 15 days; and drone 
larvae in 24 days, > ^ - • . 

■ V, • • „■ . 
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Habits and habitat : At times honey bees build their nests In houses 
or so close to houses that they become pests of map, . They may enter through 
knotholes or cracks to build between the outer and Inner^^walls , or they may 
construct their nests Inside of chimneys, under eaves, and in similar spots. 
.Since weather often af^fects the temper of tees, they are likely to sting on a 

cloudy or cool day, when they are unable to fly and forage for food. During . 

• •'^ • , ^ ■ - • ' . ■ ■ ■ 

the winter adults In the, colony remain active. 

• Economic importance : The honey bee, a cosmopolitan qpecies, is one of our 
most beneficial insects. Besides the part it plays in the production of honey 
and wax, it is one of the. chief pollinators bf plants. 'On certain occasions, 
however, honey bees become a distinct nuisance, particul^rly^hen they nest 
near or in a home and sting man, 

Carpenter Bee . 
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Description ; The, large, heavy-built adul't greatiy^T^^sembles a bumb'le 
bee, but c^iffer-s* from it by paving a broad head with tan ^ brown edge and' 
a blue-black almost metallic appearing abdomen. . Other characteristics include 
tl^ dense'brush of hairs instead of a pollen basket on'the jhind ^legs of the ' 
female, and the.l9wer part of the face yellow^'on the malo^ The thorax is , 
^entiVely covered^with fine yellowish hair.^ In northern/^fatitudes eggs are laid 
singljNia^^ April and ea'rly May.. The adults, which develop from these eggs, 

fge in jiiily and August. Both the adult males and females hibernate, during 
the vinter, jpecoming active a^ain in April, j In southei?n states these bees may 
be active throughout the winter mot 



\ 




nd habitat : This bee buildsyits ' nest in wood, cutting a tunnel 
e-half inch in diameter and often as mich as a foot long. These tunnels are 
s<imet?imes cut in dead branches and fenceposts, but^^ ai?e most common in hgmes 



ar\d barns where "tjie bees bore into outside roof rafters, gutter boards, beams 

plates. Jn such instances, ^the bee enters the side of. the timber , and fhen 
cuts a 90-degree turn, completing its passage lengthwise within the wood. 
The entrance may divide inside the wood and turn at' right angles in both directions 
forming a T. The entrance may also be "^at the cut end of a board y in which case no* 
.turn .is made. The tube, which eannot be seen from the outside, is divided into 
several cells, each provisionedj^ith a pollen mass and partitionedvf rom the 
adjacent one with chips of wood cemented tqgether. Tfiis arrangement is somewhat 
spiral in form and a* single larya occupies each. cell iri the nest. Activity of 
the adult bees is considerable and the bees maty be seen frequently entering and 



leaving the nests. 



EcQnoiffic Importance : Carpentier bees constitute both a hazard and a nuisance 
when considerable numbers of nests are sometime built in a' single board, thereby 

weakening it. The female bees can sting, but seldom do. They can be numerous 

• ' ■ ' ' '\ 

enough .around a yard,, however, to constitute a real annoyance. Distribution of\r' 

X: vivginica is widespread in the eastern and rniddle part of the United States, 

but certain other species ar^ more numerous- in ather parts of the country. 
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General Characteristics 

Mosquitoes belong to the order Dipt^ra, family Culicidae and, like other 
flies, have but two wings. They are characterized* as small , soft-bodied fT.ies 
wit'h long, ^slender abdomens, narrow wings with scales ^lo.ng each vein, and 
mouth parts prolonged into a proboscis. In the f;^males the mouth parts are 
modified . for piercing or .sucft:ing. The . males are ^S^capable of piercing .and , 
therefore, suck no blood. ' ^ 

Life History , - ( ' , > , 

\ . ■ . . . . 

For convenience in considering characteristics, we divide the mosquitoes 
into two "general groups, culicine and anppheline. Only the mosquitoes known \ 
as Anopheles are considered 'In the latter group, while all'others are included 
as culicJine-i^y^Development of all mosquitoes is ^complete; eg^, larva, pupa and^t 

adult. Eggs are laid on or near water. blood meal is required by ^ach 

. • >. ■ ■■ 



female before viable eggs may be laid. The anopheline eggs, which are laid ^ 
singly, are equipped with lateral, air-iilled floats; cullcine eg'gs are laid 
in .rafts or singly at the edge of water^ or upland^where water will later flood * 
and hatcA them: . , . ■ ^ -tf* t 

The larvae, or "wiggle- tails , " always live and develop in water. Although 
the larvae have gills, oxygen is received principally from the air above "the 
water surface, by means^ of an air tube or open 'spiracle . The anophielines are 
distinct in being surface feeders and, go to the bottom principally for ' protect ion " 
bhiy. Ml. mosquito larvae pass through four stages,, or instars; only in j&^he 
fourth ^instar are they large enough and well enough developed for reliable 
identification. Larval •food consists of minute plant and 'animal life and frag- 
ments of debris. Some larvae are* predaceous on other insects. 

The pupal stage of mosquitoes, unlike that of most other insects with. ^ 
complete metamorpltbsi&'^, " is. an active stage. Breathing takes placB through two. 
respiratory trumpets. Mosquito pupae do not feed, but they will leave the water 
surface w,hen disturbed. Difif erentiation of various species in the pupal stage 
[s difficult '1 

A ' ■ ■ • 

The adult anophelinfe mosquitoes can be, distinguished from the others by lack 

of sca4^ on the abdomen, by the p.alpi of the f.emale, which ' are as long as 

the proboscis, and by the fact that the wings usually have distinct dark mark- 

ings . It is important that when the anopheline .female feeds or rests, the position 

of the body makes an angle with the surface of at least 45°. The culicine . 

body is alwar^s parallel to rest;ing and feeding surfaces. ^ , ^ 

It ' . - ^ ^ 

Control * 

I . • • «» ^ , . • ■ ; . , 

Good area mo^f^ito control begins -with reduction q£ br'eeding places. V 

Typical)^ tanding water 'sources such as automobile tires, rain puddles, small . . 

bucket-s , l^&c". should be eliminated by filling or by draining. 

. ^ \ ^ . ^ ' , 

* In areas with heavy^ mo^jaito populations, openings ifi inhabited buildings 

should be Rightly screened. Screening with 16.mesl5i to the inch will^ k^ep out 

most mosquitoes bu^JlS m^sh ma-y be necessary for som^ small :3pecies. - ~ 
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MOTH FLIES 
V 



'• . Ea 
insects 



jih ye'ir, PCO's receive calls from homeowners who have sma^i^' moth like 
'oh the ^/alls CFf -.the/r- ba^ih'rooms, kitchens or in .the>as'itiiejcvt. They 



/ ' - - They 

generaMy .turn out to be moth fli^es. .These flies dp not feite and aVe of no* 

\ -fn,«^^..„.u r .u_^. ..uAu- J ^■•^ 



e flies do not b^i 

economic^ importance .y Eyen^ those whi^h breed in sewage beds apj3arent\Ly do not 
^ .transmit i^uman diseases. ' >Jhese flies are a nuisance, t>fiough, in both homes 
and sewage disposal^ plants . The adults can 4)ecome sa numerous around Adisposal 
plants that they plug filter beds, intakes and drains and ge^ into the\eyes, 
..ears and noses of workmen in the area. 

/ • 

Their accepted c6mmon name is moth flies, but they are also called drain 
flies or filter flies. ^There are several species involved, but none has 
^ common aame. The commonest in homes Is Fsyohoda alternata (Say). This species 
is widespread .and the adults usually begin emerging in^ the early spriiig, 

■1 '.X • . ^ 

escription , . - _ 

The adults of all the species are simil^ps^in appearance. They are small, 
tfuzzy, dark'-colored or grayish insects ' about one-tenth inch in length. The bod^J 
and wings are densely covep&d with hairs and the wings are held roof like over- 
the body when at rest. 

The larvae are legle^ss^and wormlike. They are gray in colw with b^th 
somewhat darker. The mature. jlarvae are about three-eighths jinch long. 




The e 
masses 

Life Historic and Habitat 



are very tiny, cr^^m or brown colored, and are laid in irregular 
,^^10 to ,200. ^ ^' : ~ 



- ^ 



- -^|)t^J^lies breed in polluted shallow( w^ter or highly moist organic '^olYs . 
Eggs, |afVyae and pupae maype found in the iriuck or gelatinous material which 
acc\imulates on .the sides ofl drains and overflow pipes in hom^ or in sewage 
disposal beds, septic tanks and compost. Occasionally, they may.. occur in dirty 
garbage containers, birds nes ts^ (with accumulations of 'moist excreta)', Vree « 
holes and rain, barrels . ' ' 

The eggs are laid in or on\the breeding media, but^re never wholly ' 
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submerges in it. They must^be kept jnq^st td''- h^tchv;,. Hatching occurs within 
^ 14 to' 48 hours, defending uppn cond:^'t*ions andjt^ie species involved. 

Vj - . ^ ' ■ ' J ' ' ' ' ' 

The^,laryae usual-ly feed on the surface of che media; but in filter bejis 

f — ' ^ . ' * ( * ^ 

wHich are treated iflsgularl-y with chemicals , the l^rvae*^eed in or on the 

undersurface of the floating sedi\nent. v Their food -consistsN^f depa^^ing organic 

matter and the micro^opic plants and animals tliat occur in the media. In 

^T^ct , thfe larvae are valuabiii organisms iB the effi^cient opera^fon of filters.. 

at. sewage plants/ The lar.yae normally have fi^e ins tars arid' mature in 4 to 15 

days, depending .li^on the species and the temperature. They are difficult to 

drown because they can trap an air bubble and\remain^ submerged for 'a day or 
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more ^ ^ 

pupae are found in or on the surface of the breeding media. The pupal 
stage lasts for 20* to 80 hours,- at which Iz.ime the adult^ftftrarges . 

^ Under favorable circumstances, the flies can go uhroygh one generati-on/an , . 
as little 'as one week's time, although two or three weeks is* more typical.^ Some 
activity may occur 'during the winter months in the sfouth, but development usually . 

' ■ ^ ^ - ^ ■ r ' - 1 

ceases in the north during the cold months. ^ 

Hab:^s^ of the Adults |. J. ' \ 

The adults can mate and l^y eggs the same day they emerge from the pupae. \ 
They live about two weeks. ',' Usually oniy a few are seen at any one ^ime in \ 
homes because o^d ones die and'new ones are continually emerging.^ They are poor 
fliers and are cpmmonly- seen walking or running on walls ^nd other: resting 
.surfaces. When they do fl}^, the flight covers only a few feet and .is in short, 
jerky, lines wliich is very characteristic of these ^f lies. ^Although they are weak 
fliers, the adults may be carried more than'a mile by a prevailing wind.. 

During the day, th4 adults rest in shaded areas or on the • under-sur face 
of^leaves oittdoors and on walls near -plumbing fixtures or on the sides of tubs 
and showers, indoors.' ^ Most* of their acltivlty occurs during the. evening when they 
may be seen hovering about • drains,_^nd sinks indoors and over breeding areas 
outdoors. They are attracted to lights and may be found on lighted windows at 
night. They are small enough to get through ordinary window screening • \ . ■ 
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which was* designed for ex^uding house-flies. ^ . \ ^ . V ^ 

•• , ' ^ - ' 'i ' ' ' 

The adults feed on -nectar of flowers and on polluted water. 

> , • ^ 

^ o *^ 

* y * ^ ' ■ 

Control Indgors^ ' ' . 

,When PCb's encounter moth flies in private residences, the flies -will most 
often ]t>e breeding in the gelatinous material which accumulates in drains and ; 
overflow pipes of sinks and bathtubs. ^ -'. ; 

' ^Insecticides are generally ineff-ective against the larvae in such -situations . 
The "lii^^KLef feet ive'metrhod of co^troj. is to' thoroughly clean the drain pjpes and 
^ traps wit^Ka stiff brush\ Sometimes it is necessary .to remoVe the trap^to . ) . 
cJfean the pipes o.f all the gelatinous mater ial. ► ^ — ^ / 



DROSOPHILA FLIES 

7 



- ■ , ' Drosophil^ flies are variously, referred to as vinegar flies', pomace fli^s* 
banana flies, sour flies. Vinegar gnats, 30ur ^nats, fruit flies and lesser 
fruit flies. So as not to confuse these with other groups, especially the true 
frui^s^^ies, they should be referred to by the common name drosophila flies.. 
They are true flies of the order Diptera, family Drosophila.dae and genus 
Drosophila melanopaster Meigen, is wiciely used by s^cientists in the study of 

genetics and heredity. . 

• ■ ; " «, ■ \.. 

Description ■ ^ ' ' , , ^ 

The principal economically impjprtant species are quite simiJ^arkin appear- 
ance. Adults are dull brox^7nish-yellow or brownish-black in color and from 
one-tenth to one-sixth inch in length. . A feathejDy bristle o-n the antenna, is 
typical of tFks^group and helps to distinguish them from other -small flies of 
similar appearanx^. "7 . , 

Egg : Thfe. ed^,' which are laid singly, are peatly white cylinders almost 
too small^ to see^ith the naked^eye.^ Under magnification drosophila eggs are . ' 
readily distinguished by the two to four threadlike tubes protruding from one 

- ■ . • • . . ■ ; ■ •.. • \ ' 



, J^en presertt^n large numbers, the §ggs Appear -to the naked eye as • 
Ophite film or white mol'd. /he.^hreadlike fi^Laments tend to attach the eggs ; 
to the food mate^ialV. making the|)'^dlj^ult t'o remove by ordinary washi(ig 
processes.- ' r'- ^ \ '■ • . « 

• . " > ^...^ ^.^^ - — /' y . • -^i 

^ . Larva: Newly hatched larvke are cream, color apd only 'aboufr' one-thirtieth 
inch long. At maturity they may'/reach one-f^filh inch in length. ' Their color' 
^ determihed by the food material on which^'^T^ey ^are f efe<Jing . , The pogterio^ is 
thick and has two tubelike stalks , .each wi th- breathing pores at, the end. The 
•body is, legless and is gradually tapered toward the head end.- ' . (- 

. Pu£a;' Their brown . seedlike pupae are about' one-eighth inph lat^:; ,Each 
has two hornlike stalkfe al; its front, e^d. ' > 



Life Cycle 

\ . ■ . w. , 




;gs are deposited, singly'into moist food i^aterial. Most o&ten this is 
.■overripe fruit', but it may also be any moist fruit or ve^table product 
by-product, or waste, material. The female lays about 25 to 35 eggs per day and 
may lay ^p ^o 2,000 ' in. her adult life span'of^o or three months. • ■ : ' , 

Eggs normally hatch in about 24"' hour^, /although they have been observed in" 
the field -to hatch in as short, a time as 2 hour-s". The female drosophila can 
retain her eggs until, a suitable breeding siteVis ' located ; .hence> she sometimes 
deposits eggs -that hatch into larvae almost immediately. - 

^ .The larva burrows and feeds upon the food matetial on whi^/it ' finds itself. 
. rt molts twice as it develops and pupates. at t;he. age of about 4 d'ays.'" The 
pupal .stage lasts -another four days, then t<^ adult^ emerges .;. Mating- takes place 
very soon, usually within a few hours, and the adult females begin laying ^s 
about 24 hours later. ' , ' * 

Complete development from egg to ^adult under summer conditions may be 
completed 8 t.p lo/days. Thi^rapid li'fe cycle^plains how' fantastically 
l\arge populations of drosophila can -biiild up seemingly overnight. " 

^. ^ablts - , • . - , 



... Drosophila flies.^^^-ptro^^ fliers, having been known to trUel as far a"^ 
6.5.miles wifh^ a 24 hour period.' Outdoors.', they~are most .actiye between 
6 a.m. and.,^^-a.m. or 5 p.m. "and 8 p.m. On cloudy and overcast days they may 



1 
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remain active all day.^: Bright liglft, strong^ winds and ' tempei^atures over- , 
^0°F. >or^i7der ^55°F. ^eyiousl>\. reduc^e fly activrty. . ^ 

In th6. field, popiXlatdonf b^^d up 'during the^sgjatnmer , becoming very ' 
abundant^.at the ti'ine of fruit JlarAst^* a^d ri^injwig so unt,ii; cold weather . t' 
sets in/ *' ^ ' ' . ' ' ■ ^ V s - ^ ? • - " > : ^ 

•Indoors, drosophila* can bfeed throughout the wiTiter and ''arle'^^rrequ^ntly 
active* at. all times of » the year - ^ ■ /' r . 

. ^ ■ ■ ^ * . . . c ^ ■ 

, Food and Breeding Me;dia - • • ' ' „ ■ ' • -o 

Adult drosphila f lies, are attracted by fruit and other, vegetable ^oducts . 

Such objects provide not only food but a favorable place for the females to lay... 

their eggs. M^erials in an early s tage *f fermentation ^seem most attractive. 
The flies, will feed on freshly damaged fruit but since the females carry fungjas 
spores "and deposit them .with the eggs, It is notVldng before . fermen^tioh ^ 
develops. Fermenting materials are very favorable for larval- development .''^Ro't ,^ 
caused by feac^feeria, and l^ter stages'of decay are not attractivei to the adults' 
nor aS fa\)^or able for larval developments. ^ , ^ ' ^ 

The ye^st:,growths^ causing fermentation* are. known to be a priiftary attractfint>, 
although odors of ,the fruit itself are also implicated . Larvae have. been " , 
successfully reared on pur^ yeast without any other food. By-products of the 
fennen*tation process,, including alc/ohol, are also attractive to *the adult flies. 
Refeeiltly large numb^ers' of drosophvl4 flies were attracted to a printing operation . 
in a nonfopd plant. rA>n alcohol-based ink was the only^ explanation for thij 
influx. ' ^ ' 




In r^&taurants anH* other foqd-|ervice establishments , the places'in which 
drosophila might be. breeding ^are many and varied. Typical si tuations'^ include., 
a forgotten" potato in a storage bin, an appl^ kicked under. the>helves in 
a storeroom, food scraps accumulating in a dun;b-waiter pib, impropetly. cleaned 
garbage cTans, and endless similar examples of impr^er or lax §anitatioji ' * 
practices. ^^ . \ ! \ . 

"Emptie^^ beer, soft, drink, milk, or ^tomato .ca^^up ^?ot ties , but with sjnajl 
amounts remaiTifn^in the bottom^ have been^rfeported^ as breeding mSfffa.' Un- 
cleaned mops ^nd cleaning rags that have been left, to sour also, serve as. 

■ -y ■ iC ^' V. " 

, - • ' . , ' , . ■ ■ ' ' ■( , . ■ ' . ■ ■ ■ ■ 
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..btfeeding Sites. As^he NPCA staff once discoveredj^ even the^moist brush in * (( 
a' gumm&d-paper tape dispenser *ean produce a good supply of drosophila flies , 
In other words, ar great variety of very small, br'eeding places- can produce . - 
great"nuift)ers of thefee little pests. . « » , . , 

*A very fre,quent source of trouble is the slop basins that serve as cdmmon 

. draiiTs foi? potato p^ee ling- machines , dishwasl?ers mop basins^ .e-tc. . An incrusta- 

. . ^ ' ' . / \« . . , 

. ticM'-of food mat^erials builds, up "on^theSe bk^ins, which, if not ' rejnov'ed, 

provides an ideal medium fqr dros.ophila breeding. Similar-'accumulations, 

\Vsualiy s'mall and hidden, may exist in corners, under counters under baseboards*, ^ 

in the CfDjick» of or around idrain boards, in. cracks around sin'ks, .etc. •^r' 

^ EVen. soil, contaifiinated by dtain water, may contain enough waste 
veg-etgble matter to support drosophila development. " i 

- - Many *of the above illustrations of breeding media apply to homes ' alsp-. In 
'-addition, a' common source of . infestation ' in residence, is homemade marmalade, 
.preserves, chili sauce, mustard pickles, etc. "put up i^ jars. - Wine,* yineg^r , 
sauerkraut, "home-brew" and cider are also, common attractants . 1 . 

' ' , ' I 

' " Animal excrement is less attraGtlve than fermenting fruit, but it provides 
atsuitable breeding medium . for drosphila flies. In rufkl are^s , outdoor 
privile.s may be the source of a drosophila fly population. 

Drosophila flies sometitnes byeed in trickling filters found in sewage V 
treatment plants. • The method of contr'olling them is to flood the filter-bed * . 
for 24 hours atjintervals of :'a week or two This proc'ed'ure drowns the larvae. 
BreakdoW^of' control in-such a system. might b'e the cause of unusual infestations ^ 
Z:^Sn the_iricinity of, treatment plants^ 

Control ' . ■ ' > • ^ * ' / 

Sanitation is the primary consideration in drosophila fly control. In most 

. • > *■ . ■ * ^ • ■ ■, ^ • * 

homes, restaurants, bar^ and similar locations, sanitation is essential to the 

r - . . ■ . '^- ^ ^ "-"^^ V . * 

so/Lution of -^a drosophila problem. Other locations , such as food plants, might 

tequir^supplementair measures, such as special screening or insecticide , . 

treatments, but sanitation should be the basic consideration in any control" program. 
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\Vsualiy s'mall and hidden,' may- exist in corners, under counters under base^boards*, 
in the CfD.acka of or around idrain boards, in. cracks around sinks, .etc. •<r' 

^ EVen. soil, contaifiinated by dYain water, may contain enough waste 
veg-etgble matter to support drosophila development. " j 

i ' ^ ■ • - ■. f - » . • - 

* - Many 'of the above illustrations of breeding media apply to hom'es'al^-. In 

•-addition, a' common source of . infestation ' in residence, is homemade marmalade, 

* , • • • . ^ ■ ■■ ■ • ■ ■ ♦ 

.preserves, chili sauce, mustard pickles, etc. "put up i^ jars. - Wine,* yineg^r, 

' - . ' ' ^ '■ \ 

sauerkraut, "home-brew" and cider are also, common attractants . \^ ' . 

■ ' ■ . , ' ■ ■ I 

' " Animal excrement is less attraGtlve than fermenting fruit, but it provides 
a^suitable breeding medium ^ for drosphila flies. In rufal are^s , outdoor 
privile.s may be the source of a drosophila fly population. 

Drosophila flies sometilnes byeed in trickling filters found in sewage 
treatment plants. • The method of contr'olling them is to flood the filter-bed 
for 24 hours atjintervals of :'a week or two This proc'edure drowns the larvae. 

BreakdoW^of' control in-such a system .might b'e the cause of unusual infestations 

^. • } .-^ ■ ' ■ ■„ ' ft"' 

v^^^in the^yicinity of, treatment plants^ 

Control " . -r- ■ \' ' > ' . * ' ^ 

Sanitation is the primary consideration in drosophila fly control. In most 
. • •-. > *■ . * * ^ • ■ ., ^ 

homes, restaurants, bar^ and similar locations, sanitation is essential to the 

r ' • . ■ • - ^ "•■^^ ■ V . * 

.: soiLution of -^a drosophila problem. Other locations , such as food plants, might 

tequir^supplementair measures, such as special screening or insecticide , . 

treatments, buit sanitation should be the basic consideration in any control" program 
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Canneries, wineries, breweries and similar food7processing' plants have 
thp problem that. the food products or by-products' themselves may be attractive 
to drosophila, * 

Tomato-processing plants are particularly susceptible to drosophila in- 
vasion. . ' ' 

CLUSTER FLIES 

Description and Life' History " " ' 

This species is similar to the housefly but is slightly larger and ' ^ . 
•narrower; the thorax has many short, yellow hairs, and the' abdomen is hairy 
and somewhat iridescent. The female deposits eggs in cracks and- crevices in 
the' soil. Incubation requires about 3 days. Maggots enter the bodies of 
certain species of earthworms, where'tfiey feed for 13 to '22 days before trans-* 
forming to the pupal stage, which lasts 11 to 14 days. The entire life cycle 
requires 27 to' 39 days. During the summer, in the latitude of Washington, D. C 
there are four gen^j:^tioas . . r 

* % 

Habits and Ha bitat ' ' V 

In warm weather -cluster flies may be, attracted to flowers and fruit trees. 
With the approach of winter they enter houses and buildings through cracks an'd" 
crevices, in their search for protected places in which to hibernate. They/ 
settle in clusters, particularly in the comers of unused, darkened' rooms , in 
.attics, under clothing in closets, in hats, or behind pictures and furniture. 
They are inactive most of the winter, but on warm sunny ' days .they may revive 
enough to fly to windows or buzz about the- room. ■ ' 

Economic Impo'^ance - , ' ^ ' . 

. Adults do not usually visit food or transmit disease. The larvae are ^ 
parasitic in earthworms. Their presence in a building is annoying because 
they may spot or stain curtains ot clothing in which they hide. 
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DOMESTIC FLIES 

The common domestic flies are: • . 

The housefly, MusQa domestica . * . 

The blowflies, including 

Phaenicia spp. (The commonest is P. seHcata^ a green bottle fly.) 

Phormia reginay the black blowfly 
» Calliphora spp.y blue bottle flies 

Callitroga macellariay the secondary screw-worm fly. 

Pollenia rudisy the cluster fly ^ y^. ^ 

Th\je stable fly, Stomoxys calcitrans (also known as the dog fly and 

•the biting housefly) ' 
The flesh, flies, Sarcophaga spp. • 
"The false stable fly, Muscina stabulans 
The little housefly and the latrine fly, Fanniay sppi 
The 'face -fly, Musaa autumnalis. * . , / <^ 

Houseflles . • ■ ■ ; 

Description: Adult houseflles are familiar to everyone. They may be 
distinguished from other common files because they have all of the following 
characteristics: sponging or nonbiting mouth parts, dull gray body color, 
four dark lengthwise stripes on the thorax, ab'do^n not mottled or shiny and 
the reddish eye^^. Less familiar are the egg, maggot and pupa stages throir&h 
which all adult or winged houseflles have passed. 

Habits and habitat : ^Houseflles lay their eggs on almost. any s^^onin^or 
rotating substance. Animal manure, human privies, and spoiling garbage or 
other foodstuffs are favorite places for egg deposition. The eggs hatch in 
from 8 to 3Q ho.urs into small whitish maggots or larvae. They become full- 
grown in from 5 to lA rfays,' by which time they reach a length of one-half inch. 

When mature, larvae try to leave the filth on which they have been feeding 
and find a drier place in which ^-p pupate. ;.If 'dry loose soil is nearby, as 
around a garbage can in an alley, they will tunnel a short way into the soil. 
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The pupae are about the size of a grain of wheat but rounded on both ends 
and mahagony brown in color. Af^ter 3 to 10 days, an adult flX3^ill come but 
of the pupal case, and in 3 to 4 days, females will be ready to lay more eggs. 

•'. '■ ' ^ 

COMPARISON OF HOUSEFLY AND BLOWFLY ^ 



Housefly 

Musoa domes tioa 



Green Bottle Fly 
Phaenicia sericata 



Larval rearing 
medium 



Pupation 



Excrement, garbage or any 
warm , mois t , decaying 
organic matter 

In the drier part of the 
larval rearing medium,, 
beneath debris and 
occasionally in the upper 
surface of the soil. 



Decomposing flesh o;r animal 
matter, excrement or gar- 
bage 

) 

In' soil to a depth of 1-1/2 
inches to 2 feet. 



Flight range 



Usually limited to the area 
in, the immediate vicinity 
of ' the breeding media, but 
may fly 2 to 20 miles under 
certain conditions. 



Disperses w.idely in search;, 
of food and breeding •rmediet', 
commonly 3 to A miles, 
sometimes farther than' 10 
miles. 



Adult nighttime 
restirtg habits 



In buildings,, on ceilings 
and overhead structures. 
Outdoors on grasses, weeds, 
trees , shrubs and clothes- 
lines. 



Outdoors in grasses and 
weeds. ' . 



Adult daytime 
resting habits 



Rests on foods, walls and 
furnishings. Outdoors 
on the ground, on garbage, 
around porches, and to 
s.ome extent on vegetation. 



Usually outdoors on the 
ground, on garbage, and on 
grasses and weeds. Enters 
house in spring^ and fall. 
Tends to alight on foods 
rather than walls and ceilings 
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" Sanitation; Sanitation presents 'the most fundamental approach to fly 
control. In many locations, It may be the only satisfactory solution to a 
fly control problem. In others, It may be d6onoml|Cfifriy Infeaslb'le to 
practice sanitation to .the point of . ef fectlvie^f ly ciomtrol. Most situations are 
between these extremes. In ^general, sanitation Is not being utilized In our 
fly control operations to thfe optimum extent. ' i 

Sanitation In fly control consists of cleaning up or f-tovering ' up the 
various media which "are suitable for the development of fly larvae or Which are 
attractive to adult files. Optimum use of sanitation in fly control requires* 
the recognition .o'f fly breeding media. In the city , garbage is probably the 
major source of the fly population.-^ A survey in Savannah, Cieorgia, revealed 
that the city garbage dump was the most important single sourti^^^f flies and 
the indivicjual garbage (^ns were the second principal source. ySlxty percent 
of all garbage containersj invthe City wfere. found to be activ^y producing flies 
in *'gai;i)age sludge" In tl^ cans, or in the soil immediately underneath. ' In 
residential areas, dog/feces ranked next. Other important sources of fly 
production were privies, abattoirs (slaughter houses), poultry houses and stables^ 
A rather unexpected, observation was that certain areas highly attjrdctlve to flies, 
such as 'grocery' s'tares, feed stores and dairy plants, were, not supporting 
signif iVapit^ f.ly^breeding e;xcept • in .-^heir-* ^ areas. 

'■;/^i^qde^^^ to fly control, pointed out 




manure piles on the ground or residues In manure spreaders (or garbage trucks) 
may -be serious sources of flies. Cattle urine pits in earthen floors with but 
llttie manure in them have proved to be a heavy source of flies. Of course, 
the manure piles from the various domestic animals may be serious sources of 
breeding. The most direct control In these is .to spread the manure In the fields 
regularly and frequently enough,)to prevent development of fly populations. 
In some areasj .this may have to- be done oftener than twice a week. 



■ ■ • ' ' - 123 - , ;■ 

Around restaurants, the prlDbleiti may be quite dependent upon the degree 
of sanitation that can be ptacticably achieved in the surrounding area, but 
sources of breeding very close to or within the restaurant often ar^ overlooked.- 
Fly breeding may come from garbage area even thoulgh^the cans are washed 
clean every day. If liquid fpods or wash water containiiiig food are, allowed 
to seep into s.oil, even though the soil may be under a platform, between bricks 
or under a gravel cover, fly breeding may be heavy in this sojil. Scudderjhks. j 
drawn attention to scraps under a loading platform '5s a source of fly breedicig* • 
Other sources are: scrapings and grease accumulations around stoves; sludge 
accumulations in corners and in drains; scraps and mopping residues that may ^ 
collect yinder counters, tables, refrigerators or shelf bases; accumulations in 
the pits of dumb-waiters; and even dirty dishes, unrinsed cans or soiled linen. 

In certain areas, industrial waste may be a serious source of fly breeding. 
Control in such locations is essentially a magnified garbage handling problem 
and, again, saturation of the soil with was^te should not^^be ^overlooked as a ' 
factor which may provide an adequate fly breeding medium. This saturatiqn may 
occur in soil under gravel or blacktopp^ed^^parking areas. 

r Minimizing attractant odors may be an important result of sanitation. 
Maintenance of a clean garbage can, properly^ covered, may be of more vklne ±n^ 
fly control through its failure to attract flies than through elimination of 
breeding media* Keeping driveways^ yards, platforms , and floprs free from 
.materials attra^ctive to flies may lessen the problem greatly. Don't permit, a 
premise to be any more attractive to flies than the operation in^it absolutely, 
requires. ' 

Don t overlook the importance of moisture in fly breeding media. Often 
^provisions of " simple drainage ^will aid qontrol. \ ■ ' 

Although it may not always be possible or -^economically feasible to "practice ' . 
all the sanitary. measures that would contribute to fly. control, very frequently 
simple sanitation will majge^the difference between satisfactory and unsatisfactory 
fly control. Sometimes ,^Mgfiking results can be obtained through sanitation 
alone. It is important ,tiiat the pest control operator be able, to recognize 
potential fly breeding media and that these be eliminated as sources of populations , 
to the extent possible. ' . 
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Any sanitation program in fly pontrol .must be tailored to fit each specif i 
situatidit. Basically, it should include any step that will help to eliminate 
or prevent the establishment of any ^edium' in which fly larvae will develop 
or whibh will be attractive to adult flies. The following procedures are 
typical. of those that' will hefp' if they can be effected: 

1. Garbage disposal . Use standard 20-gallon metal garbage cans with tight, 
lids. Drain and wrap garbage, '^ep lids on the cans. Keept the cans 
clean. An aid .in keeping them in. good condition and clean is to paint 
the bottom and seam edge inside and the top band edge with a paint such 
as red'^ead. Wash the cansT regularly and do not permit the washings to 
soak away in soil. Collect the garbage at least twice' weekly. Dispose 
of it in a sanitary landfill] or T)y incineration, not on a dump. Keep^ 
disposal equipment clian. When garbage or other potential breeding ^ 
media is placed in a sanitary landfill , it should be covered with at least 
6 inches of compacted soil. ^ thin layer of lo9se soil will pi^event adult 
■ ^ flies from depositing eggs on/the media. ,^ If the media is infested before 
being covered, adult flies i^ill emerge unle^ the soil is compacted on 
' ^^p.^Tl^y can do so through more than 60 inches of loope goil. 

2] ' Anlroa^l^excrement disposal . Clean regularly and dispose..pf the wastes at 

least twice weekly in .such a way as to minimize fly breeding. Keep. 

disposal . equipment clean. ' * ' . . 

, ■ _ \. ' 

. 3 r Clean up and. prevent re-estfkblishment of accumulations or organic matter 

such as waste foods or feeds, moppings and drain accumulations, residues 

under equipment or storage platforms indoors, or Industrial wastes br 

residues or.(^jrganic matter in yards, alleys, garbage areas or under 

^ . ' - " ■ . ^■ 

loading platforms. 

4. Do not permit organic residues to remain in empty containers or soiled 
linen or other fabrics. ' , 

-La. Drain areas where waste organic materials may accumulate. 

Screening and Prevention 'of Fly Entry 

t '^he practice of screening for relief from fliJs has been practiced^ for 
so many years that little specific comment is necessary. As the residual 
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insec^ic^^es have become less effective, it has become increasingly necessaryC . 
to obtain as full projection as possible from screens. Surveys have shown ' 
that screens are 97 percent effective in preventing fly entry into homes, • 
Screens of 10 mesh (10 openings per linear ineh) ar# satisfactory^ as fly 
barriers. Eighteen mesh screening is required to exclude mosquitoes, but^ this 
reduces the amount of light and air which can pass through by 36 percent 
m mesh reduces it 20 percent). All entrance doors, windows and othpr ventilation 
portk should be equi^pped with tight ^ fitting screens. Screen doors shoC^id operi^ 
outward. In bad situations, a doubl'e set of doors to fofm a v^tibule may be 

value It is usually unecessary to screen abov^ the third story of a building.^ 
Doors .which must open for customers, trucks or pi^sage pf commodities ^. . ^ 
. may permit entry for flies. Where such doors ^are open constantly an airsttream may 
be used to prevent fly entry. ' . . ^ * 

An airstream that is effectiia/e as an- insect barrier must have a^ velocity of 
1,600 ft./min. or^ more. Equipment must,,be designed for each individual installa- 
tion. PCO's are not likely to have the necessary engineering skills *to 
^vdlop^dequate installation. PCO's may serve as agents for firms 'producing ' 
such equipment. ^ ♦ ^ ^ 

' , , FLEAS 
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Gener\gtl Remarks . v - , 

^ ^- ' . / - - . . . ./ 

^Customers who call you about fleas wilL see small dark insects that jump. 
They m^^y be biting the customer and there is usually a dog or cat living in * 
the house. Customers most often call you about fleas upon reii^rning from vaca- 
tion. Customers who are being "bitten" but don' t see any,. jumping insects or 
have any pets' probably don ' t have fleas ♦ and you. should suspect some other 
,cause of* the "bites." ^ ^ 

f • . 

Yoy'.'seldom need to identify the species of flea to control it. Both the 
infested animal 'and the premises should be treated for best control. The 

ri 
\ 



animal should be treated by a veterinarian or by the owner, not by you. 



pQScription and Life History 

Adult fleas are wingless, red-brown to brown or t^lack insects. They range ^ 
from one sixteenth to^ one-eighth inch in length ai;^ are flattened from side to 
side. * You don^' t need to know what species^you are Sealing with if ^he. host 
animal is evident. . ■ \ ' . 

The. four states of development of fleas are: egg, larva, pupa, and^dult. 
The time for completion bf the life cycle frbm egg to egg y^^ri'fes wi-'th' species,, 
tempera^ture, "humidity, and^^od. 'Under favorable conditions, a generation can 
be Q(ompleted in as little as\tvo weeks* It can be as long as eight months. 

Eggs are usually dropped while the female is on the host. They are smooth, 
oval, light colored* and large enough to be seen with the naked eye. They fall '^to 
the^ground or into the nest or bedding of the host since they are not attached 
to the host. ^The female may lay several .hundred in her liftetime. Eggs hatch 
in two days to ^two weeks.' , ■ * 

Larvae of fleas are slender, straw-coloreA^jr/a^^i'^^ wrmlike creatures. They 
kre blind, ^avdid light and have chewing mouth parts. Their food is the organic \i 
debris usually found in the bed of 'the host. The feces of the aduLt. fleas 

/are composed of more or less digested blood and are an important part of the ■ 

, ■ - ij 

larval diet. The three larval instars are completed in from one week to several 

' • ■ ■ ■ . ' ' ' 

months. . • ' ■ 
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Pupae of fleas are hard to find as pupation occurs in a cocoon which is 
covered with organic debris. The pupal stage lasts from five da^ to more ^ 
than one month. ' , ■ . 

The adults may remain in th'e pupal chamber for extended periods of tijne.^ 
They seem to be'released when \a host <j.s near, possibly because of vibrations or 
sensitivity to the body heat of a^host. Adults can resis,t starvatT^vyf or . 
extended periods both tefore and after feeding. With occasional feedings adults 
^b^f some species may survive for more than a year; When not feeding or search- 
ing for food,- fleas hiSe in cracks, coarse fabrics or debris. 

There are several kinds i^f fleas that attack both animals and people- in ^ 
this country. The dog flea and t^he cat flea attack either cats . or dogs, and- they^ 
botK bite man. The cat flea is much more common and feeds on a much wider xange 
of hosts than do^s the dog flea. The human flea, a serious pe^t in the 
Mississippi River valley., and the Southwest , uses many animals as hosts, although 
hogs are infested more often than other animals. The sticktight flea is 
primarily a pest'^of poultry, but may occur on humans and pets. There are a great 
^many species 6f tat fleas which are principally pests of rats and other rodents ^ 
but may &lso bite man. ♦ , 

Feeding * , ' . , 

The, food of adult fleas is blood. Without it, females do libt .produce eggs. ^ 
Fleas may feed several^times " a day when hosts are conveniently near, but they 
can survive for weeks before a meal or between meals. Some fleas bi\e often,, 
taking frequent small meals. 'Others, which seem to feed until disturbed, do 
notstop feeding when full, but continue to pump bipod from their .hosts and pass 
it out almost unaltered. \ ' ' * . . 

Problems Caused by Fleas V " ^ 

Humans are bothered most by fi^s which cannot find their usual hosts. 
Dog and cat fleas in homes bepome stained when pets are kept outside during 
warm weather or are boarded out during^/Vacations . The same problem arises when 
pets c|^e, are sold^or are moved. Rock fileas seek other hosts as soon as'a 
rat dies. . At such times'^ humans are^tten much more severely than 'When' the 
usual flea hosts are available for frequent feedings. 



- /12B - 



How the problem develops ; , Orgjanic debtis found in the bedding or ^ 
■nests of animals provides fo'od. and shelter for flea larvae. The adults take blodd 
from an animal- (the host). Flea populations will build up if an animal and debris 

are present. The adults usilW^ly remain* on the host. When the host animals' is 

I • , ■« _ . " ^ ' ' , 

I removed, the larvae and pupae left 'behind develop and the 'resulting adults 

i . V . . . ' , 

i find an alternate host. This alternate is often manv Fleas may also bite man 
when the normal host is preset if the fleas become too numerous. 

Effect of flea bites ; Thetypical reaction in humans to flea bites is the 
! formation .of a small, hard, red, slightly raised, itching spot. Bleeding 
I usually occurs.. The single puncture ^^^^ caused by the flea's mouth parts is 

generally apparent in the center of ^a^n spot.. Thes^ characteristics distinguish 
^flea bites and stings of most other arthropods^ Ant^ and spiders leave two 

marks when they bite. Mosquitoes, bees, wasps, and bedbugs leave a large swelling 

or welt . . ... 

■ ■ . 'V : . ■ . , ' 

The majority of people bitten by fleas will have a' reaction abo'Xit as des^ 
cribed above. A few people have a severe reaction resulting in a general rash 
or inflammation. Others show ^np reaction .whatsoever . This failure to react ^ 
-may be natural or it may be acquired only after- one hasi been bJ^^Jten repeatedly l . - 



f.or sev^ral^ ydeks *or months.' ■ , , '.^ ^ ' , . 

Dise^^es transmitted by fleas.' ; ^ Th,e. irritation and the bccasional infec- 
tions from scratching flea bites are the worst effects now experienced *by most 
residents of the United SttLtes. There ^re some important disease^, however, that 
fleas can transmit. Wild rodent? in the western part of this - coun't-ry are 
plague reservoirs. Plague is transmitted from rodent to rodent* and from 
rodent*to man by fleas. The Oriental rat flea can also transmit murine typhus 



(endemic typhus) fever among rats and from rats to man. 



Control 



' The steps for = controlling flea's are as follows; ^ 
Have OjLd bedding of pets destroyed or washed thorughly. Have floors, 
carpeting,' upholstered furniture, etc. vacqumed if possible if the 
host is or was indoors. Carefully and promptly dispose of vacuumed 
materials. Animal manure and debris sho'uld be removed from pens 
and yards . ^ 
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Have the host, treated or eliminateid. If^ the host is a domestic animal, 
the animal should be treated bAit ^ou. should never treat tKe animal. 
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Recommend that the pet be treated by a veterinarian or th^ 
owner. 



r 




SELF-HELP QUESTIONS ON INSECTS PESTS IN BUILDINGS 

Nov^ that you. have studied, the section, ans\frer these qu^^^Jtions . Write 
the answers with pencil without "referring back to the text. ' When, you are 
• satisfied with your^ritten answers, see if they are correct by checking' them 
\ in. the text. Erase your > answer and write in the correct answer if your first 
answer is wrong. ; . 



V ■ . ' ■ V ■ ' 

1. List the identifiable characteristics^ of silverfish young and adults: 

a: - ~ . 

2. In the home, where are silverfish found and what is theit food, supply?;. 

3. * IVhy are View buildings especially favorable for silverfish population buildup 

•■ ■ ■ . ^ * ■ ' ■ ■ 

4. Describe the temperature "preferences of firebrats c.ompared to the common ; 
silverfish. ' 



5* , Which species of. silverfish may be found outside the home i\i plant mulches? 

o . . ■ ^ ' * ■ ' 

6. Explain "^he life stages of a cockroach and the signs left by these stages 
indicating infestations: 



1\ -^lI3t*.^re; roaches implicated in ddsease spread^J^^^^irectly or indirectly? 




8, How does the female German cockro^i^h deposit her 



eggs? 



9.V In which areas ^of the house would German roaches be expected most ntoerous? 

.}}0* How do*brown banded roaches differ from the German species regarding egg 
capsule deposition and- feeding areas' of the home? . ^ 

11 • Describe the appearance of t^e American roach and its egg capsule deposition 



i OA • • ? . 



131 - 



./ 12. How may American roaches spread >and where woirld their buildup be the 
greatest? , ' - ./ : . ^ ^ 



13. Do oriental cockroaches spread by flydng? 



' r^^'^^ T^escrXbe the egg laying and overwin^fei^ing habits of the field cricket Qom^ 
^^a^red to the house crickek? 1 ' ' " / . , 



15. What damage can he caused by crickets /feeding indoors and out? 



16. What one characteristic can be used t(|^^ idektj^f y an earwig' from a cricket?^ 
A7.^ Ate earwigs primarily nocturnal and 'what is -^heir primary 'food supply? 



18. * List f our^. ihs'ect pests more • commonly causing "nuisance problems- around the; 

'house co\npared to direct damage or as\& disease vector; 

'■_> ■. 

1*9 A boxelder b^'g must have what host .plant present to build up to lai^ge numbers? 
Also ^explain cont ro^s - recommeilded . f ot this pest: \ ^ \ 



^ 20. Describe the one identifiable^-ch^racter of bedbugs which allow them to live 
^ practically unnoticed: 



21. I#iat is the food supply of bed\bugs and bow lonV c|iii. life be sustained .without 
feeding? . \ ^ * ' 



22. Do^batbugs and" swallow bugs feed on man? 



23. Will book lice be most numerous in old or niew buildings, and what- is their 
food supply? . ' , . , 



24. When human lice are,.discovered infesting a customer's premises, what 
action should the PCO take? 



25. Can proper lighting be^us^d to repell ground bettle .iipif^stations ? - Explain. 
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26.. What controls af.Q suggested' for elm leaf beetle control? 



27. Name two plant feeding weevils who tommonly* may invade the home: 



28.' List for e^ch of the following their full life cycle, their deeding habits 
and their affect on' man- and his envir,onmerit : ' ■ ■ ■ 



a. antsv 



t 



^b * wasps , ■ 



c . honey h,ee 



d. car.i^enter bee 



29. Describe physical actions- that can be taken to reduce mosquito populations^: 



A" 



30. ' When' moth flies are found in pr^ivate residences, what 'control methods should 
be followed? -< * . 
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Explain the life cycle of Drosophila flies and where each stage may be found 



Will rottred- fruit attract Drosophila?\ What are some primary attractant 
materials? ^ \ 



Name 'the primary control^ consideration used for Drosophila fly control: 



The larval stage of the cluster fly is spent primarily In the body of wiiat 
host? . ' • ' 

What are the adult hod^ characteristics of the housefly? * 



List four factory to consider when establishing a good sanitation program. for 
housefly control: ' ^ 



What stages are present in the life cycle. of the flea and wtiat affects its 
full development? , ^ - , 



Explain the feeding habits of adult fleas: 



List the ihree steps required for proper flea control; 



INSECTS 6F stored PRODUCTS AND FURNISHINGS 

SAW-TOOTHED .AND MERCHANT . GRAIN BEETLES , 

■ . • , 

The saw-toothed grain beetle, a common pest of many stored food products, 
is lik^ly^to >e found any place food is found. The merchant grain beetle has 
a simi-lar^ appearance and habits but prefers wanner climates. ^ \ 

' ' : ■ ■ 

Description • 

The egg, larva and pupa of both species are the same in appearance; the 
adults differ slightly. . 

The miscroscopic egg is white and elongated. Eggs are laid singly or in 
small clusters. . \ 

■' . \ ' . 

A full groyn larva is less than one-eighth inch long. The dirfy white back- 
ground contrasts with the yellowish plates on the back. There are no pointed 

< - '• ' ^ ^ . ' \ 

projects on the end of the body and, unlike a moth larva, it has no pro-legs 

(le^s oh the' abdominal segments). The larva is active and can move with good spee 

The pupal case is a capsule of glued foodstuff fragments. The proiijinent 
projects on the thorax will become, the "saw teeth'" pf the adult. 

The adult beietles are brown, flattened, and slightly less than :one-eighth 

long. Six projections like saw-teeth on each -side of the thorax (between the head 

and the wing covers) are characteristic of both species. You can see these- "teeth 

* v" 
easily with a hand lens. 

■ r 

Both species lay eggs in the Jood material and complete their life cyclie the: 
The adults^^ which never fly, live 6 to 10 months . The most rapid development . 
occurs at temperatures of about 90°F. \ 

Life History ' ' 

Saw-toothed. grain b^e^les lay an average of 375 eggs beginning about f±\ 
days after emergence and continuing '^f or three or four weeks^. The eggs hatch in 
three to five days, the larvae matdre in two weeks, and the pupal stage lasts 
for a week. An entire life cycle can be completed within a month. 

•Development stops at temperature about 100°F. or below 68°F, All stages 
die within an hour at 125°F; within a waek at freezing temperatures, or within 



' a week at' freezing temperatures, or within a day at 0°F. Relative humidity has • 
little effect on survival or development, * ' * ' . 

Merchant grain beetle's lay an average of only 200 feggs over four to six 

weeks. At least five weeks are retired tor a complete life cycle. All 

..stages are killed within an hour a| 125°F or within four day^at 37°F. Relative 

f humidities below 30 percent usually stop development. /\ . ■ 

■ ' ' . \ 

' ... * - . V _ - . , 

Food Materials Infested - . ^ ^ , . . m 

5 0 ' ... 

Both beetles feed orf a wide variety of food products. The saw-toothed 

grain beetle has-been recorded from: grains and grain products — alfalfa seed, 

harXe!^\ y}^Tpf^^ cereal rajt baits', dorn, "corn beads j.n jewelry; Coxnnteal', 

: Qorn staich, flour, macaron*i, milo, mixed ^ eeds ,• £)ats ; popcorn used' as a packag- . 

ihg material, rice, shuffleboaTd ^ax, and powdered hand soap , contaiaing. cornmeal j 
-f; wheat and wheat bran; spices and herb s; nutmeats ; dried fruits ; miscellan eous — 
•.•leaking s.oda, bird seed, candy, chocolate, dietetic food concentrates^ dried dog 
\ fooxi-^' drugs, dry carpet cleaners, garbanzos^ graipiam cracker c.,- hay , peaa, safflowei* ' ' 

seed, snuff, sugar, tobacco, vetch seed, and food crumbs in furniture. 

-;^/v't ;.-The merchan t, grain bee tle probably infests .many of the above m^i.terials. 
V:;?fariy of. these records may, in fact, be based on the merchant grain'bettle 
r-because of confusion in identification. The merchant grain beetle has specifically 
been recorded from: cocoa, copra me^l, cottonseed, _dog "food, dried figs,t'grain 
and grain products, nutmeats oilseed cak^, palrci products , raisins, safflower 
meal, and , spices. 
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PCO*s often encounter either the confused flour beetle, or the red flour 
beetle in food products. The red flour beetle, which flies well, is more coimnon 
in farm grain storage. The confused' flour beetle does not fly. » The appearance - 
and habits of both are'si'milaV. • 



Description - 



/ The egg is white and microscopic. Food particles adhere to a stick sub- 

stance on the surface making detection difficult even wlth^ microscope. 



ij 



. - 137-- 

The larva is cream to yellow, slender and wiry and r>^eaches a size of 
three-sixteenth inch. Thex^e is a pair of pqinted projections at the rear end. 

, The pupa'is white . to liglit brown, but is not encased- in a vjcocoon of ^ilk 

or a cell of food particles. 

The adujts of both species are shiny reddish-brown, flattened, and' about 
one-eighth inch long. . - ' 

Life History • ^ • ' \ 

The .l&emale lay^ several eggs daily during the first , three months. The 

■a ' ^ 

adults may live for a year or more, are very active, and run qu-i^ckly for cover 
when disturbed. They can work their way through imperfect seals into almost any 
container because of their -shape and small size. ' - 

Floijjjl^beetles may be ^ound on the surface or deep within the food material. 
In fact, they may complete several life cycles without being noticed until the 
material is used and the in-festation uncovered. - \ 

Food Materials Infested . , - 

Flour beetles cannot breed in clean, undamaged grain, but they can feed on 

whole wheat kernels with a moisture content above 12 percent. They breed 

readily in flour, damaged 'grain, grain dust, ^nd . related v products - The, insect 

' . ■ ' ' ■ 

is usually transported in ^^nfested flour. fearge populations can develop in flour; 

crumbs, or other food, accumulations in cracks and crevices and in voids or 

- . ■ ^ . - . . ■ ■ ^ ■ , . . • . 

hollow metal cabinet' doors . TV viewing rooms are often accompanied by "snacking" 

and the crumbs left behind in furniture can become infested. 

.■ ■ y ' 

These beetle species have been recorded froprrr grain and grain products — 
^breakfast cereals, corn, cornmeal, flour, millet, milo, mixed feeds, oats, rice, 
rye, wheat, and wheat bran; nutmeats ; dried fruits; miscellaneous — alfalfa seed, 
b.eans, beet pulp-, chocolate, copra meal, cotton gin , trash, cotton seed, cotton 
seed hiTris^, cotton seed meal, flax seed, peas,' powdered milk, . saf f Ic^wer seed and"; 
meal, suhf lower seed, vetch seed and spices. 
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DkUGSTORE AND CIGARETTE' BEETLES 



The drugstore beetle found throughout the United States.' It will 
infest almost every known plant or animal products. It is fqund in homes as 
well as commercial establishments. 

* . Tfie cigarette beetle is found 'throughout the United. States. It commonly breeds 
in tobacco, but because it infests a varie,ty of dried plant products, the cigarette 
beetle is" often found in food handling establishments and in homes. It is 
similar to the drugstore, beetle. 

■ Description . ' 

The egg is pearly white and microscopic^n size. It cannot be easily seen 
with the naked eye. v ' :^ * 

The full grown larva of the drugstore beetj^e drs C~shaped .(grublike) and 
about vthree sixteenth of an inch long. It is creatny white with a brown head and 
legs. Although it has fine hairs, it does not have the fuzzy appearance of the" lar^ 
of the cigaret£e^ beetle , which is similar but cover)fd with long yellowish brown 
hairs. * - ' • 

The pupa is concealed within a cell composed of cemented food particles. 
These cells, or parts of them, can be found in infested food products. 

/" " • 

The adult cigarette beetle is a yellowish to reddish brown andiabout pne^ 

tenth inch long. The head is bent downward so that the beetle has a distinct 

*'hump-backed*^ appearance. This appearance will distinguish it from other pantry 

pests. The female deposits tKe eggs in crevices in the £ood material. There 

are normally three or four generations a year although an entire^ life cycle can 

be completed in s-lightly more than a month's time. . . .: 

The aduLf drugstore beetle' is reddish-brown and about one-tenth inch long. 
It resemble^the -cigaret.te bee-tie but does not have the hump-backed appearance. 
The drugstcMre beetle develops more slowly and does not feed in the adult stage. 
Normally there are only two or three generations each year. 

\ 
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Food Materials Infested . 

The drugstore beetle is likely to be found infesting any plant or animal 
. products. Sources they have been recorded from are: drugs — laxative , teas, 
strychnine; belladonna, and aconite; nuts— almonds , peanuts, and "hippie beads*'; 
gpices and herbs— paprpa and red pepper ; ' grain and grain products — alfalfa |' 

meal, barlev, copra meal, cornmeal, flour, milo, mixed feeds, wheat, wheat bran 

■* f ■ 

and wheat germ; other foods— dry^jdog food, bread, beans, coffee beans, fi'sh meal, 
garbanzos,^ spaghetti, instant chocolate^ and powdered milk; miscellaneous— books , 
and manuscripts, dried floWers, beet) seeds,, cottonseed meal, cucumber seed, 
mustard seed, leather, and some fillers and fabric coverings of furniture. 

TUe ci garette beetle commonly infests dried tobacco and tobacco products 
but it has a wide range of food, sources. . It has' been recorded fromT'^ dried fruits— 
raisins, figs and dates; spices and herbs — ginger , pepper, nutmeg, chili powder,' 
curry powder, cayenne pepper, paprika, tumeric, and saffron; drugs — opimum and" 
belladonna; g rains and grain products— alfalfa . seed , barley", cornmeal, flour, * 
lettuce seed, milo, mixed feed,, safflower meal, soybean: meal sunflower meal, 
wheat, wheat bran, and rice meal; other foods — beans, cereals, copra, copra meal, 
fish meal, hay, and peanuts; miscellaneous — pyret!hrum powder, dry yeast, licorice 
roots; dried flowers, leather, woolen cloth, bamboo. 

Cigarette beetles have damaged the leaves and bindings of books while - 
feeding on the paste. They have also^damaged overstuffed furniture When . 

infesting the hair,- straw and other stuffing material. 

h 



:e«ffcTiat attack stored erain in the 



GRANARY AN^ ^ICE WEEVILS 

'The two weevils 6f primary importance«f^at attack stored grain in the 
United States are the granary weevil and the rice weevil. As they generally attack 
only whole grains, you will seldom find them' in residences. They are most commonly 
found iji grain storage facilities, or processing plants utilizing whole grains. 
Both species are'.^imilar in appearanpe but different in biology. 
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Description 



, The egg, larva and pupa are in grain kernels, so are rarej.y seen. ' The 

■ "S ' ■ ' ■ ■ ■ < . ■ ■ 

white larva is legless,; hump-backed, an4 has a small tan* l>ead. The pupa has 

,a»' spout like the adult. ^ " . 

The adults" are one-eighth inch long and shiny red-brown to almost bla^ck. 
They^ have a snout common) to all weevils. You can distinguish -the two species 
as> follows : . " , 



Granary Weevil ^ 
' r. Uniform color 

2. \ Large, oval pits on pronotum,. 

(are between. head and wixig covers) 

3. Hind wings poorly. developed; 
can' t fly. - . 



Signs of Grain Damage 



* Rice Weevil - 

1. ^ '^l^ur red-gold spots on wing ^ 

covers. . . . 

2. Small^ roumi; -pits on pronotum. 

3. Hind winrgs ^ developed , can fly. 



The emerging adults cut exit hbles -^in the grain. The granary wee.vil makes . 
holes larger than does: .the rice weevil and the holes tend to be^ragge^ lather than 
smooth and round. . \ . 



Life History 



\ 



The female drills a tiny hole in a kernel o^ grain, deposits ^an egg . in 
the cavity, and then plugs the hole with a gelatinous secretion. Tfiis "egg 
plug'' is difficult to find, even with a microscope. The yoyng larva bores toward 
the center of the kernel, feeds, grows , and eventually pupates there. If.^ the 
kernel is . inadequate, the larva dies there instead of leaving the kernel. New 
adults bore emergence holes in the kernel from the inside and. leave to mate and 
start a new generation. * 

Grai\ary weevil : Femal'es lay about 250 eggs.' At 81 F. 86 F. the egg 
V ^ 3 ' ^^-^ 

hatches in^h^reer • days , the ^arva matures ^in 18 days," and the pupal* stage lasts 
for six days. A complete life cycle can occur in four weeks. Only one larva 
develops in a graia of wheat. The adult lives- for seven or eight ^months . 

Very few egg^ are laid be^ow 60°F. but the weevil can survive two months 
or more of 35°F. Death occurs in one hour at 120°F. and in one-yfelf hour at 
130°F. ' ' ' • ^ - ' , 
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Rice weevil : The female lays 300-400 eggs. Development is only slightly flower 
than -the gr^anary weevil; a life cycle requires at least 32 days for completion. 
The larvae can develop in' one wheat . kernel , one on either^ side of the 'center 
. divider. These larvae do not; penetrate . the divider as do gra^ry' weevil larval* 
Rice weevil adults live four to five montlis: Unlike the granary weevil, rice ^ 
weevils do fly. In the south' they may £ly into the field and infest standing 
grain. These infestations grow rapidly after the grain Is harvested and stored. 

• • • o ' ' -^^^ >6 

The rice weevil develops niost rapidly at j.81°F. to 86- F., but it cannot / 

o ' , ' * 

withstand cold. It is dormant below 45 F. and^ two weeks of freezing temperatures 

usually eliminate an infestation. It is as susceptible to heat as is the granary 

weevil'. « ^ . 



Food Materials Infested- ' ' 

. . • • , •• • t ■ V • ^ , . : 

These w^eevi Is infest and br^ed** almost Solely in whole kernels of grain 

such as oats, wheat, rye and barley. They occasionally infest beans and nuts, 

.4» - ■ 

Rarely -have ^they infested caked or. compressed flour pif'oducts such as macaroni 
and spaghetti. The adults can feed on flour' but cannot reproduce 'in it. 



MEALWORl^S' 



You will usually find mealworms C^duits and larvae) in dark damp places 
in spoiled grain products . In residences, you will most often see them In 
basements or at grade level. The adults are easily confused with ground beetlea 
in appearance. The dark mealworm is found throughout the 'country;, the yellow 
mealw9rm is more $;Cmmon in t^e north. Botlj species are similar in appearance 
and biology Control of both is the^ same. Mealworms are raised in large numbers 
by some people for use as fish bait or as food for birds and other p6ts» 

Descript ion' ' " ■ * . ^ . 

The descript>ion b^low applies to both species except where noted. 

The, eggs are white, bean-shaped, and about one- twentieth of an inch long. 
The young Larvae are white but darken with age. They, have a highly polished. 



appearance and grow to a length of one and one-fourth inches. The yellow meal 
worm is honey-yellow and the dark meal worm is yellow-browf 

The pupae^^are white at first and then' turn yellow., ^fhey are not ^nclosed 
in a case or. cocoon. 

,The beetles are robust, black and slightly more than one-half inch. The 

yellow meal worm adult is shiny black;* the dark meal worm adult is dull black. 

The adults greatly resemble many ground beetles in size, shape and color; but / 

it 's important to^'distinguish them from ground beetles. \ ^ 

Distinguishing Mealworms from Ground Beetles 



ilf many larvae are present, they are probably mealworms, a^ ground beetle ' 
larvae — ^^if seenl at all — ar^ usually lone ' iilTiividuals . Ground bee^tle larvae are 
not highly polished in appearance. . " . ^ ' i ^ 

If only the adult is found, examine the hind' leg with a gooci hancT'Tens 
or a microscope. Ground beetles have five tarsal segments. Meal worm adults 
Lave only four tarsal segments on the- hind leg. Meal worm adiH-ts do not move^as 
rapidly as ground • beetles . - 

Life Cycle ^ ^ 

The eggs are laid singly or in small clusters in the^^eeding media in the 
spring. They^hatcfi in four days to two weeks. The larvae usually mature by 
fall but don't pupate until spring. Development stop's at freezing temperatures. 

Two years may be spent in the larval stage under adverse conditions. The 
mature lar^vae usually come to the surface of thj food to pupate and may wander 
some distance from the food material. They occasionally burrow^ int^ soft, 
rotting wood t'S pupate. The pupal state lasts from 7 to 24 days. % 



'The adults hide in dark, places and are most active* at night. They are- 
strong fliers, however, and attracted to lights. /They usually\live for two or 
three months . ' ' ' ' \ / ' 

•'.»■• V ' ' * 

Materials Infested ; 

' / * ' ■ \ • , 

Mealworms are primarily scavengers and prefer to feed won decaying grain or 

milled cereals that are' damp and In pooj condition. They haVe been reported 

as fee^ling on cake mixes., corn cobs, cornmeal, cornstarch, a^l grains, mixed 

feeds, cereal rat baits, potatoe,6, brajh, flour, oatmeal, bread, crackers. 



dried soups, meat scrays, feathers, dead insects, and litter from chicken houses. 
Chickd^ litter is somdftimes used to fertilize lawns and"^, if infested, can lead 
to large numbers of mature larvae migrating indoors. .They have also been 
fo.uhd living- under old carpeT^ini in £ cfamp area. 



'^^^'^^0^ ■■ DERMESTID BEETLES (HIdS, LARDER, INCINERATOR)' 



Descji^^on 

Ali of these beetles are dark colored, ^ typical oval derjnestid shape, and 
between three-sixteenths and three-eighths 'inch "in length. The full-grown' larvae 
are longer than the beetles, often attaining a length of one-half inch. Jhe 
larvae are slender, densely, covered v^ith long or short hairs, and'*each bearing a 
pair of distinct spines on its dorsal side near the tail end. The direction in 
which these spines point often determines the species. Larval color is usually a 
dark to reddish-brown. , ' ' ' 

• ■ . O ■ . • • ' - ■ " ■ , 

Life History rff 

— - , J . '^tS ■ ' 

The development period of , tl^e four beetles described here cap vary consider- 
ably with different food, temperature, and* humidity conditions. One c^arL^ 
5yenerally .expect development from egg I'aying to adult to be one to three months. 
Under adverse conditions, howevjer , this period may last several years. Adiilt 
beetles may live two to three months, and some have been recorded* living.. as long 
as a. year. ' ' . . # - 

■■. r - . ' ' . . ■ » ■ _ • 

Habits and. Habitat " ' ' ''' f 

ThB larder and hide beetles ar'e ,worM-wide in distribution where they occur 
bdth^ bi^ildings and outdoors. Adults appai^ently require a high'protein diet 
prior to oviposition. Eggs are laid on or n^ar food suitable for the larvae.- 

After hatching, the larvae will seek fcfod, and if what they find fulfills their 

* ^ • ■ ' ■ ' ■ ' . ■ \ 

development needs , they yiay remain on it throughout their* growing period. A 

■ *> * ». . 

dark environment is preferred. ^* ^ - - 

. .\ ■ ^ . . . • , . . 

Foods are numerous, and places of infestation varied. The larvae* and Aiult§ 
will, feed on almost any animal substance which is dry or in the process of 

■ - ■ , . ■■ ' •■ / 
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dJcompositiin. They will also occasionally feed on dry vegetable material, 

although 2mimal matter is "necessary for completion of development. In homes 

and storage areas" they infest cured meats, cheese, dog -food, fish, hair, hides 

(including fur pieces), stuffed animals, and even fertilizers that may, contain^ 

'substantial amounts of animal by-products . Damage to wool as such is rare. 

Although the insects are often found in raw wool storage warehouses, it is 

believed they feed primarily as scavengers on^dead insects of other species. ■ 

" * ' ' " ' l / , ■; . ■ , ' ■ . ^ ■ 

In' -commercial establishments , larder beetle larvae may be found in • 

stuffed animals, horns, hoofs, bones, hides, hair, fish meaj., yeast, *fend spoiled 
potatoes. Accumulations in partitions, cracks, and other obscure places make such 
^objects as kitchen ranges, meat blocks, bytcher wrapping counter^ and - food .. ^ 
machi-nery possible harborages for larvae. Dead insects, such as iDees in walls, 
and abund'Wt grain and stored foo^ product pests may* be sufficient for 4evelopment 
of this group of beetles, an^ carcasses of rats, mice, squirrels , bats, and birds 
may become infested. Dead animals in partitions or chimneys are frequent sources 
of these* beetles in homes.' ^ ' 

Atf-the completion of larval development, the larvae usually leave their 
food and migrate to, some protected plaoe to pupate. - This • migr^ion may extend 
oyet -a considerable area and,, if suitabl|j^ cracks are not found, the larvae will 
biirrow' into Material to^ make protected cells fot pupation. The pupae, therefore, 
are often foun^in materials which are not food. Damage of this'-sort includes . ^ 
wood, cork, leAd, mortar, 'books, woolens, tobacco, and even underground telephone^ 
cables. LarvaJ: have been , reported cutting through, lead and tin^ but steel and 
aluminum appear to be impervious.^ Normally, such borings are little longer than 
the larvae, but occasionally they' may extend as deep^as 10-12' inches . Severe ■ 
cases have been reC^^orded where structural timbers have beer^ weakened by numerous 
borings. 



Control 



t3 



The migrationAl ;tendenci^ of these beetles make the locating of the 
>^actual infestation ^diff.icult, and sometimes complicate "the control picture. Often 
the* iVr^^ go- quite ^some 'distance , so . that they and. the pupae may be w^ll. ^ 
•scattered ' throughout-^- home or , other li^uilding.' The adult beetles may be Bres|fet 
even aftet an incinerator i^ cleaned out or other source of infestation is 
eliminated. It is so|netimes hard^.to tel> where tjiey are, so that control , is 
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sometimes a matter of guesswork and stragglers may continue to emerge for 
weeks 'ther^fter. It is also frequently noted that larvae in all stages lAaJ?' 
leave food materials and seek crevices at times when t^ey are ^ot actively ^ , 
feeding. ' ' . ^ 

Dermestes larVae are sometimes considered beneficial since they are good 

^ — : ~ < 

scavengers and ai?e even used^to clean the flesh off animal skeletons for the 
preparation of^jnuseum specimeils, 

TROGODERMA (CAEnj^fT BEETLE) 

Description and Life Hj.^tory ' ^ ^ 

The cabinet beetles. are similar in general jappearance to the carpet beetles,* 
and must be examined carefully to avoid misiSentif ication • The adults are 
small and oval, ranging from one-tenth to three sixteenths .inch, in length. > The 
base color is black to brown with very indistinct markings on. the dorsal surface 
as' follows: pronptum often with prominent reddish-brown markings; wing covers 
with irregular reddish bands and spots; dorsal hairs pa^e or, white, the iStter ' 
usually forming patches on both . the pronotuih and wing covers,.. \The larvae resej^ble 
those of immature cai'pet beetles and a^ yellowish-brown in color, \ Jhe laHber^; 
hafrs are not form^ as long tufts-, however, but as sparse, rLndividiial hairs of 
different lengths^. ' . ■ * -A 

^ \ ■ • ■ 

Development time from ^gg to adultj' emergency usually is from two to five 
months, but ' inadequate food supplies may great'ly lengthen this peritad. The fact 
that the iarvae molt 8-12 times • results in the accumulation of many cast skins 

an the surface of the fopd, 'The number of molts -may^~al^o^-increa^e-^with inade- 

cfuate. diet resultin'g in increasingly smaller larvae ^ntil death occurs or food 
is found. ... ^ 
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Hablts^and - Habl.tat - — , . 

~? ^ ■ ^ / •• - '■•.'-.^ 

As is otypical of dermestids , ,;-the larvae shun light but the ^adults may be • 

attracted to it after ovipositlon.^ The adults do not feed, Toods of the 

cabinet'' beetle larvae are ^ various and iqclude prepared^ food mixes, flour', 

cereal^, dog fo'od, nuts, dried fruit, tobacco,, and ^occasionally grains. They have 

even been found in. vitamin capsules. The larvae are well-known^^pest^^B^J^ insect 



cqllections', being more distinctive even than' the varied carpet beetle in most 



of this country. 'Outdoors, these dermfes t'ids are scavenger's- in'- the nest$ of .bees^^ 

* - \ • ' * ' * \ , ^ , ■ ' ■ «• ■ ► 

"and- wasps. Tlleir presence -in mud d^uber^nests in '^ttics or homes is a constant ^ 

■ ' \ ' ' > •■ . • ~ .)•,.. 

so,urce of infestation for the reat of the house. ■ . ' ' 

Economic Importahc^ie , . - *. . . " - _ - ' l._ 

' \ Al tliough 'cabir^et beetles are broadly considered as minor^pests^ they often 
occur ■ in sp&ific loc^alitles iri such numbers as to constitute severe infestations. 
Such 'infestations may be? ,as extensive as an entire shipment, of ^prepared ^oods , • 
or as- limited' as. a bag of flour in'a home. With'i^espect to woolens and furs, 
c^&bin^t" beetles are minor \pests. . In the United Stages, these Insects are mbs't ■ 
-prevalent east of the Rocky -Mountains . ■ . . . " ' . 



;■ . : / - ' . .'^^ BLACK^ CARPET BEETLE • [ ' . 

' ' - ' ■ . \- ■ . ' ■ ^ ' ^- ■ ■ 

■ ' The.bla^k car^pet bee^tle is geaera^l,ly redbgnized as the.most destructive of ^ 
J It, - . * ^ ' ' ' ' . . . > ^-'^ 

the carpet beetles and may be the most destructive single pe.st of woolen fabrics 

^iriAthi^ country. I't is a cosmopolitan insect> ^t may have briginated in thfe 
Orient, bujt i* has been established in this coiintry xf or at least 150 years. 
Much of the knowledg^e of the biology and habits -of. d^is pest tiave beeii gained in / 
commercial laboratories, where^l^t is widely used as a test insect. The blacky ^ 
carpet/teetle feeds , on bojtn an ima^i' and .plant products. In addition to wool and 
many materials, "it also damages ^hair, fur, feathers, horn, dried meat, dead 
insectsv kid leather, inilk powders and book binding^, thq, larvae *are capable of.^ 

.^^ntering food'^nd other^ containers, which are not "perfectly sealed. The searc^hing 
hab.it of the larvae of t^n results in thei-r presence in packages of nonfood, 
products. ■ ' — T , » • : 

, • ■ ' , ■ ' . « ^' ■ . , ' * • ' ' ■ 

. ' Their*" place ' in nature is that of a scavertget, . especially' of materiials having 
a high protein content. Thus, when they occur in cereal products, it ■^feiusiially 
because that food has been previously infested* with other insects.. The dead-': 
bodices of the primary pest provide the diet" preferred by the black carpet -i^i v.' 
beetle l^rv^e. .For the same reason, they /frequently ocQur cyi, the grain dust;:,whieh 
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_ accumulates on be.iin.s ,ypd equipment in mills and 6ther food processing plants. , 
In homes, as well as In . commercial buildings, infestations often develop after 
^^...'ri4 beetles have naturally infested such materials as wasps nests in attics, 
abandoned bees nests in walls, rodent bodies in walls ,' animal nests lor birds 
nests, in chimneys, eaves or attached bird houses. Larvae started in such loca- 
tions reaSily migrate into th^ living quarters of the bu-ilding,. There they'fi^d 
and are ahU to thrive on lint ancf dust within, under, between or behind furniture, 
..^ppliances such as radios and record players, rugs, floors, baseboards, enclosed, 
portions of furnitutre and air ducts. Occasionally such fabrics as silk flowed ' 
screens, cotton ^n^^^burlap sacking are damaged, especially when these materials 
are^heavily contam^ated with, tjj^e mqre usual food materials of the insect.- 

Life History ' ' ' ' 

^ . ■ : ■ ' . . , 

Depending upon environmental conditions, such as-' temperature anA humidity 
and, the presence of food, a black (^acpe^-l^etle larva may pass througK from 6 to 
20 or even more molts. When the molting tAe comes,- the larva generally crawls 
to somehidden undisturbed location. Aftera resting period, the larva molts 
by splitting the old larva skin longitudinally at the ^Fbnt part of the back. 
Tbe^ larva emerges . through the slit, and crawls av^y to find another feed^ place. 
This habit 6f finding a qul^et pla^e for molting contributes to the variety^ 
damage c^s.ed. by this pest , 'fq^'ttHe food eaten after a molt may be in quite^ 
different, area and of ent^jir,^^iy different composition than that used before 'the molt, 



T^ie ^black^ carrpef^beetl^ is a waiderer, a spot; feeder, tAing a meal here 
. and a meal- there. Generally speaking, the- searching and feeding is done in 
'Sheltered ^reas. 'Thus, in homes, black. carpet .beetle damage is frequently found 
under furnituVe, such as- under pianog, -under heavy furniture and around tlie edges 
of :carpeting Jnd baseboards. .In these areas, there is little traffic If the ' 
^ food is not good in the sheltered locations, the larvae may move out to a more 
^desirable area for a meal and then return to hiding. " - 

. - ' ' ■ » • ■ . , ■<i 

The adults are active ,insect>v>^atively strong fliers and'are attracted 

to light. I Consequently, they are freqyently found about windows. , ' ■ " 
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ANTHRENUS CARPET BEETLES 



■ r 

' RF.F.TT/K.5? 



Descriptions 



the three Antji^enus carpet beetles — furniture c^pet beetle, varied 

, carpet beetle, and carpet beetle — are suf f icie^itly similar in appearance and 

habits that they can be treated together. The adults are all smaller than those 

of the black carpet beetle, more nearly round in outline, and alT* are mottled, 

varying in color from nearly white to nearly black. .The darkest of, /the three is 

carpet beetle . It is dark gray to black, with three irregular cross bands of 

white scales. A distinctive character is the brick-red stripe down the m iddle 

of- the back wjiere the two wing covers J^oin. Underneath.it iT^^^^nk to yellow.^/ 

'^^^ varied' carpet beetle is generally gray, this being a mixture of whit^ and 

yellow scales with irregular black cross bands. Its underside is gray t^o yellow. 

The furniture carpet beetle is nearly white, but checkered vith black spots, 

each^ of which are outlined with yellow to orange scales. The ufiderside of this 

■beetle is pure whitfe. The habits . of the adults of these three beetles are very " 

^o ^ , 

similar to those -of the black carpet beetle. They are active, fl>^ well and are 
frequently found at windows. 



Habits ' ' ^ ' ' 

The habits of the species are markedly different frcvm thds?* of the black 
carpet beetle. ^^one^^oT the^three species has, the tend eifti^y to burrow that the ■ 
bl^ack carpet beetle shows so strongly. As a result, they are more frequently 
found as surface feeders. A heavy infestation often will show large numbers 
feeding in close proximity to ea'ch other over the ^iirface of a fabric but feeding 
in cl^se proximity to each other over (the surf^c^^^ a fabric but feedirfg ^^eply 
enough to make holes through the fabric. As with the bl^ck"^ carpet beetle, they 
prefer sheltered and darkened areal. 

On cere^ products of high protein content, the species will survJLjve.i The 
larvae remain on the surface, however, and none^of the species appears to 



propagate well, 



r 
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The varied carpet beetle is a cosmopolitan insect which has been known in 
thi^ country for at least 100 years. It commonly feeds on wool, hair and feather 
products. As a scavenger it frequently infests birds nests and insect collections 
and has been reported as damaging various horn materials, leatWr.book bindings 
and crude drug products^. As a wool pest in the United States, this insect appears 
to be more important west of the Rocky Mountains. ^ 

The furniture carpet beetle is an introduced pest,- Since introduction, it 
has spread throughout the Mid-Atlantic and North-Central states and appears to be 
increasing in numbers as well, as in distribution. The life cycle of the furni>ture 
carpet beetle may be completed, in as little as three months, but \}as taken as \ 
long as fourteen months. Under average household ^ond^^tions , it tends'^'^'bv^ have^X^ 



either one or ^wo generations j^eif year., If conditi^yfTs are^ favor for develop 

ment, this inset t may increase rapidly, as it can have three to four generations 



per year. 



The^ carpet beetle known as buffalo bug or the o^d-fashioned carpet beetle, 
seemes to be less common than formerly in the eastern part of this, country. But 
it is still' important as a fabric V^^^ in the Midwest and ■ far West. 



INDIAN MEAL MOTH 
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The Indian meal moth is the commonest food-infesting moth found in homes 

in the United States. You can easily distinguish the adult from other "house" 

moths by the wing markings. It is also common in grocery stores arid other food-- 

handling establishments. It is a general feeder and attacks stored grain, milled 

cereal products, dried fruits, and a variety of other food product. 

Description ^ 

The miorgscop^c eggs are dirty ^white. They are laid ^singly or in clusters' 
on. the food, but they do not stick to' it. ; -/J 

^^he larva ^re about one-half indh long when full grown. They are usually 
dirty'w^te but "^sometimes' are tinted gre^n or pink. You can tell them from 
beetle larvae because they have well-dev\eloped prolegs (knob7like "feet" on- the 
underside of the abdomen). Beetle larvae have none. The mature larvap which 
wander may be confuted with clothes moth larvae. Indian meal moth larvae have' 
five pr six ocelli^ (ey^spots) on each side of the head but clothes moth larvae " 

have none or. but one prair. ^ " ^ 

- > ' ■ ■ . ' . ■ ' ■ 

The light brown pupae are formed within silk cocoons spun by the larvae. 

, ' • ■ -1 ■ ■ . 

The adults at rest are about three-eighths of an inch long. They have a 
win^ spread of about three-f ouirths inches. Thei*.color of the front pair of w-ings 
is the- best distinguishing characteristic . * The outer/- two- thirds of the wing is 
red-6rov7n with a coppery luster, while the inner one-third is silver gray. The 
head and "shoulders" are red-brovm and^- the hind wings are gray. 

Life History and Habits ' 

After emerging from the cpcoons , . the adults mat 6 and begin laying eggs 
immediately; The :females lay from 39 to A09 each, but 1^8 eggs per female is 
average. The eggs. hatch i'n-two days to two weeks* The larvae feed In or near 
a tunnel-like case of ^ilk and^ grass, b.ut they often travel through the food ^ j 
material spinning a thin Mlken threat behind them. Food mater^^aTfe may be 
completely matted with this webbing if the infestation. is heavy. 

The larvae mature in about ^five weeks but they may 'mature In 13 to ^88 
. days. They^ tpheif spin a cocoon in which to pupate.^**" Before spinning .a cocoon, they 
may wander far from the food/source. Th^ pupal stage, lasts about two weeks. 



An entire life cycle can be coifipleted within four weeks under -''favdrable 
conditions. There are „ five or six generations per year in most of the United^ 
Stat^. Cold periods are spent in the larval stage whifeh is very resistant 
^ to low temperature\ The most rapid development occurs at about 82°F. 

■* The adults live only one or two weeks and, do not feed. They are chiefly, 
^ night fliers and become active a-t dusk. During;", the day, they prefer to. rest 
on walls, ceilings, boxes, etc: in poorly lighted areas. If disturbed, they fly 
in an irregular zigzag pattern. - ' - 

. L ^ • - . : / . ' ' 

^ Feeding 

The Indiari-meal moth larvae prefer corse i/illed products such as whole 
wheat flour and corniueal. All grains and grain products are subject to attack aj 
are nuts, including almonds, peanuts, pecans, andjwalnuts. Dried fruits such as 
raisins, figs, prunes, and currants have been inf/ested. Less common sources of 
infestation are: garden seeds, graham crackers ,/ powdered meat, dried mushrooms, 
CQokies, and beehive products.- .. ' J 



/'■'^v ^ ANGGUMOIS GRAIN ftOTH 



The Angoumois grain moth is an important pest of stored grain throughout 
the United States. The rare infestation in residences usually comes- from 
decorative ear corn or seed "pictures." It is-'also rare in mills since it, in- 
fests only whole kernels of grain. . ' 



Descrip^on ^ 



1 



The adult has [a wing spread of. about one-half inch. It is about one-fourth 
fS?:h long when the wings are in ;a normal resting position.^ The froRt wings a^ 
yellow or buff-colored. The hind wings are gray with long hairs (fringe) along 
the edge. The hairs are longer than the wing is wide. A notch gives the end of 
the hind wir\g a pointed appearance. This characteristic distinguishes the 
Angoumois grain moth from others of similar appearance. 

Life History . ' . 

• . ' 1 ■. , •■ • 

The eggs are laid singly or in small ^rq^s on the grain kernels. They 

hatch in four or five da>\s and the larvae bore intXJ^^^e grain. Entry is ^ . ♦ - ^ 

difficult on, hard, well-dried grain, so inf^^tions are usually found in damp ■ 



■'- ■152 - , ' 

or ^riBshly harvested grain. The larvae remain In the kernel, develop In about 

^ three weeks, and pupate" there, The*-adult emerges 10 to 14 days Jater. 

. ■ -^'^ 4 ^ ' ' ' 

Development stops below 60°F^' or' above 95°. The larvae lie dormant in ^ 
the gi;'ain during winter but the adults cannot' survive cold. Eggs fail to hatch 
after a week of 32°F. . . ' ^> 

> - ' ./ 

The adults are stjong but erratic fliers. They are often seen resting 

on the infested material. ' They lay eggs on stored^gr.ain' or fly to the fields and 

infest ripenipg grain. . * • * ^ — - 

• . ' ' • ' ,. ' • ' / 

Material Infested . " . \ 



The Angoumois grain moth attacks, for the most part, only whole kernels of 
corn, wheat and other grains and seeds. They are sometimes found in homes 
emerging from decorative ears of corn or seed ''pictures." Bird seed and cereal 
baits for rats are subject to infestation if they contain whole kernels. Unusual 
infestations have been reported in cofnmeal, flour, cashew nuts, hulled chestnuts 
and dry^miiiced onions. 

' WEBBING CLOTHES MOTH 

. This is the only species of /clothes moth which is commonly encountered 
throughout the United States. It' is the most important "of the clothes moths and 
appears to be the most important fabric pest in the Southeast and Southwest. 
This predominance does not extend to Florida, Georgia or California. 

IT' \ 

Life History \ J- . , 

The webbing clothes, mot>h passes" through four stages in its development: 

■ ^ '> ■ / . ■ 

egg, larva, pupa and adult. The length of time taken from egg t<y adult depends 

upon the temperature and humidity of the environment ^and on' the availability and 

suitability of food. Where low temperatures, low humidities, or marginal food 

supplies exist o^er a major portion of the year, there may be only one generation^ 

year. If tjie temperature or humidity is more' favorable, there may be three 

or even more generations under home conditions. ^ ^ 

■ ■ ■ ' ' . ,( 
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Description I ^ 

' ; ' ^ " ' ^ 

^ The adult webbing clothes moth Is -yellowish , or buff in coloi;-. T^iere are' 
no markings on the wings., It has .a wing spread of about one- half Inch. It Is 
. normal Ivi' seen In the sitting or running position In which Its wings are^ held 
closely to the sides 'of the body, sloping over.. It like the roof of a house. . 

The a^ult webbing clothes moth .Is sometimes' coqf used with the Angoumoils 
grain .moth which is of similar color and size. They sometimes can be distinguished 
by their habits, for the Angoumols grain moth readily fllea In daylight W/le 
the cljothes moth prefers to avoid light, mostly frequently being leen only In ' ' 
darkened corners at nl|ht. Another point on wjilch they may be distinguished is 
the rear wing, which is narrowly p5inted at ^vfhe tip In the Angoumols grain'rapth, 
while In the clothes moth JLt does not have this narrow point. 

- " 
The freshly hatched larva of the webbing clothes moth, cannot exist on the 

wool alone. When a woolen garment Is soiled with such things as soup, gravy, 

beer or wine, the survival^ of freshly hatched larvae. Is nearly 100 percent; 

while on clean wool It is only about 1 percent. When the larva is full grown it 

arrives at the prepupal stage, in which stage It frequently travels away from 

.the si*te of. major feeding In search of a place suitable^fdr pup.ation, usually 

in a corne^r^or crevice where there Is less chance of .being disturbed. By the 

time the larva has reached , this stage ^t has completed most of Its feeding and 

these migrating prepupal forms cause no significant damage to fabrics. In many 

instances, however, the larva may remain In Its feeding tube for pupation. ' \ 

*■'■'.•■ ■ . ■ ' " \ ' 

The adult moth does not feed and does no direct damage to fabrics. The ' \ 

. ' •' , • '\ 

female Is responsible <!in the main, however, for the distribution of the *inf es- \ 
1 - ' ■ . . . . \ 

tatlon In the home. It Is she that seeks . out, • either- consciously or at randpm, 

the new potential foods for the larvae and deposits her eggs on them'.- It is ' :: 

unlikely that the newly hatched larvae move ov^r great distances i^i search of ^' 

preferred feeding spots , although laboratory tests have shown them to congregate 

at a single soiled spot ^ from all corners of an 18-inch square. 

y ' ' 

The female moth usually does not fly because of the relatively great weight 
of heV eg4 load, -The heavily ladened female travels by running and. frequent 
feeble attempts' at flight. This behavior Is the basis tor their being called 
"hoppers..*'' Any clbt'^es moth seen fluttering about the house at nigbt' is usually a 
smaller lighter Tnale. V . ^^ , 
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. THE CASEBEARING CLOTHES MOTH 



The casebearing clothes moth is so named because tae larva feeds from 
within a portable case. This ^As^y constructed of spun silk, and fragments 



of the^ larval food material, is' a slightly flattened, open-ended cylinder^, 

broader in the middle and may bulge at either end. The larva rarely leaves . 

' ) ' - , ' , 

this protection, ^3ut crawls with only head ar^ front legs, exposed from the 

r V 

case which is dragged al'bng behind. The larva^ of this species does' not spin a 
webbing of silk over* its food material, but rather eats out clean-cut holes. 
The largest cases are slightlj Jess than half an incll in length^ Feeding is 
normally carried out on the surface of materials, but the larva with 'its case may 
be found below the surface in very thi'ck fabrics, qr^under rugs. 

^ The life *cycle. of th6" casebearing clothes moth- is similar to that|for the 
webbing clothes moth. Normally, one or two generations are completed in a year, , 
but under favorabie conditions , three generations may occur; and. under un- 
favorable conditions, two years is required fo-r a generation. In habits, the 
chief distinctions between the two species are that the casebearing clothes moth 
larva grows in a case and feeds in rather restricted locations without covering 
the food material with" webbing. The feeding habits are similar in that the young 
larva require soiled wool for favorable development. ^ 




SELF-HELP QUESTIONS ON INSECTS OF STORED PRODTICTS AND 
, , FURNISHINGS 

, -V ' . / , . 

Now f hat you have studied the section, answer these questions. Write 
the ^swers with pencil without referring back to the te-xt. When you are 
satisfied with your written dfnswers, see if. they are correct by checking th 
in the text. Erase yo'ur answer and write in the correct answer if your fir 
answer is wrong. . - ' 

" ■ * . , \ 

1. 'List the identifiable characteristics and preferred general typec of 
food describing the following pests: -a, ' " 

a. Saw-tooth grain beetle " . ^ 



b.- Merchant grain beetle 
J 



c. Confused and red flour beetles 

1 



d. Drug store and cigarette beetles 



e. Granary weevil 



f . Rice veevl-1 • - ^ 



Meal worms 



h. Larder beetles 



i. Trogdertaa 
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j. Black carpet beetle 



k. Anthrenus carpet beetle 



Describe the life stages of the Indian meal moth and compare its larval"^tage 
to that of a beetle larva? ^ _ ^ * 



Will the Angoumois gra-fn moth generally infest ^rain mills? Expl|^in. 

" • ■ ■ ■ .■'<. • 

Explal)n the differences in the adult stages of the Angourmqii?^'grain moth ' 
and thb^webbi^^ clothes mot" 



Explain the dif f erences/in the larval stages of the webbing :blo^hes 
moth and the 'casebearing clothes moth? . . <■ ■■■.}. 



Can cleaning of garments affect clothejS moth populations at a later date? 



^scribe the flight characteristics 'of the male and female webbing c&thes moth 
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C' ANTHROPODS QTHER/THAJl INSECTS 



[ER/THAfl 

, ' SOWBUGS AND PILLBUGS . 

■ • / • ' I , ^ ' r 

p.owb.ugs, which are also known as woodlice, are; found throughout the 

United States and fejed primarily on decaying organic matter although some ^ 

occasionally damage roots of green plants. They normally live outdoors, but may 
wander indoors where they da^ no. damage. " . ■ 

Some species can roll themselves into a tight ball and are known as pillbugs 
or "roly-polies." The general habits, biology, and control of , pillbugs and 
sowbugs are the same. ^ 

Description 

■ * • ■ ' ' 
Sowbugs are oval or slightly elongate^^and up to one-half inch in length. 

•They dre wingless and are brown or grayish (usually slaty-gray) $n color; their 

body segments are easily visible and appear as Armored plates, Sowbugs have two 

short, but prominent tail-like appendages, seven ^pairs of legs and most species * > 

' have well-developed eyes, Pillbugs are similar except that they lack the tail-like 

appendages and can roll up into a^tight ball. Both pillbugs and sowbugs are 

relatively' slow-moving creatures which can neither jump nor fly. They are 

crustaceans (as are shrimp, crabs and lobsters) and not, insects. * . 

Life Cycle 

Breeding occurs throughoriit the year, but most sowbugs- and pillbugs mate in the 
'^spring. The eggs-,, which numoer from 7 to more than 200 in a brood, 'are carried 
by the female in a brood pouch on the underside of the body. The eggs hatch in 

three to seven weeks. Once the yoiing leave the brood pouch, they never return. 

■ ■ ■ ) 

'Some species produce only one brood each year, while others produce at least two. 

Individuals may live for three years. They are inactive during cold weather 

* ■ . < . ' ■ ■ ' ■ * . 

although they may be found .,in basements during winter months. \ 

Habits _ . \ . 

Sowbugs 'and pillbugs have high moisture requirements, do not like lights ' 
atid,. except in special cases, are active only, at night. During the day they can 
*be fou^d under trash,' rocks, boards, under decaying vegetation, such a& - 
accumulations of grass clippings or ^ower bed mulch,* or just beneath 



J' 




I 



the surface of the soil. They, also Wde in crevices in^^ciark, dan^ft basements. 
They breathe through gill-like organs on the underside of their bodies. There- 
fore, adequate moisture is very important for their survival. 

Since they require moisture, they will be found in moist places... .Some 

* ' • ' ' r 

species can survive d|?y conditions for a few hours or perhaps a ij^ay. During 

extended dry periods, soKbugs will burrow deep into the soil^ if water is not 

Otherwise available. . They often cluster together to conserve moisture. 

Feeding ^ ' *• ^ 

' ■ • • ^ . * - • ■ . y. 

Sqwbugs feed principally on -decaying organic matter such as flower' bed ' 

mulches, grass clipprings^ and leaf *l*itter . St)me attack the new ^oots and tender^ 

stems of growing plants and can become nuisances in greenhouses. Actually, 

sowbugs will feed on any soft, moist vegetable matter aud they are often attracted 

to overripe fruits on 1:he ground. \ 

* . # , 

Sanitation * 

Removal. of hiding places, food materials, and moisture sources are 
practical sajiitary measures which aid^ chemical control, and will help to prevent 
ijrfuture inf^estations . The removal of piles of leaves, grass clippings, mulch in 
flower beds, fallen fruit, and dog droppings , eliminates both food and hiding \ 
{Places. Boxes, boards, ait3 other debris should be removed or stored off the ground 
to eliminate the moist places a|^helter which sowbugs and pillbugs require. 

Basements and subf loor crawl spaces should be properly venilated to eliminate 

- . ^" ' ■ ' ' ^ 

excess moisture. . * ' /T 

CENTIPEDES ^ 
' , «. " • ' . -f.'^ 

Centipedes are mafiy'FIeggeH*^ nuisance pests whi^h are often confused with 
.insects. Theylhave too many legs to be insectJs, and belong to the class Chilopoda. 
Only one species,, the house centipede, commonly lives indoors^ Most , United States 
species live outdoors. Centipedes do not damage ^food supplies or. household 
furnishings. Since they eat insects, spiders, etc. they, are beneficial*, but mo^ 
people consider them nuisances ajid want them controlled. ' ^ m 
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Description ■ . , 

' ' * ■ " ' ' \ " ' . ' . 

Centipedes are usually 'brownish, flattened, elongafted \animals having many 

body segments with one pair of. legs attached to most of the segments '(millipedes" 

have two pairs of legs on most segme^s are are not . flattened) . The y^^ rig e in 

length from one to six inches and can. run very rapidly.- The number of pa|Vs -of 

legs varies from 15 to more than 100, and the antennae are long enough to be 

.easily seen. -j - ' " ' ' • 

The house centip^e has\l5y-pdd4-^ of ^legs whiqh are extr long, ar^d 

hold the body of^ the aurfSc^'it is resting'or walki/ng upon . The antennae and 
the last pair of legs are each nearly twice the length of the body itself . The ^ 
somex^7hat cylindrical, body is one. to one and one-half inches long,' grayish and 
marked above, with three dark stVipes running the^ length of the body. Thp legs* , ' 
are banded with light and ^^rk rings. ^ ' ^, \ ^ 

*• ■ ■ » ■ ■ • ■ • ' 

Habit s : ' , / 

Centipedes are most active- at. night and most species l^ave very poorly ' 
developed eyes.- They are found in d^p, dark places sucA a^ under stones, fallei^'^l 
leaves,— logs, bark, and in crevice's, of the soil. Indoors, ^centipedes'^ are most, 
.'likely to occur in damp basements, damp closqts, and in bathrooms or other areas 
^where th^ humid i'ty^ is high.. During* the jday-they will hide in dark' c^rnersX'in' 
cracks and crevices, or under objects such as bedding^ .All gf our coupon ' 
centipedes can run rapidly when disturbed and can easily scale walls. ' 

All centipedes have^-yenbm glands, but^the jaws of the^ smaj^r species .canript 
easily penetrate human skin.^ EKTen the large Spec:j.es. found in the -southern stat 
cannot" inject enough poison to ^be harmful to humans , although the^ ' s^it'ong. j aws, 
may tear the '^skin. . • * * * - V . ' . * 
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Centipedes are predacious ,^*feeding mostly on. small insects and- spiders . 
Occasionally ^centipedes* will approach lights and capture the insects attracted to 
light.' ' * , , , ' • ' . • • ■ 
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._■ • V", MILLIPEDES' '■, 

- ^:^_Millipedes, .prf;''thau§anjd , leggier s" -as they are commonly^ known, are -not ^ 

true insects. 'Tbey. are .Worinli?:e arthroppds with tnany sfio'r't legs and Jbelo'ng- to . 

y ' ^ - ' ' 

the. class Dlplopoda. ; " ' ' ' .-'^ «^ ' - ' . ... - ' 

Although millipedes .crcl?asion'ally become pests in homes, apparently they * 
'enter structures 'otily by accident. They ar^ scavengers dn decaying vegetation . ^. 
anc^ prefer a moist environment,. They. do not^feed upon structures op* f uifnj.shings 
within homes, and cannot bite qr ;^,ting,bat cr'ushed millipedes may stain go'bds . 
aThey occur thrajjg.hout tbe^nitecf States. - v . . ' . ^ 

.? • ■■ ' ^' - ' . ^ t ' • ' ■ 

Description , * ^' « ' ' 

i — ■ 4r ■ f - ^ ■ ' ■ • • ■ ■•',>• 

' . • • ' • ■ . , , > v. . ■ ' . ■ / ' . 

Millipedes^live on land" anc^ br eath<' air . Mo&t species are not* mych more tfian . 

an -inch in -length,- but a fiiw may become, *s much as four inches 'long. tTheir " ' ' 
: btpdies are . cylindt'tcatl 6r /plightly flattened Tand a;xe composed of many segments. The 

fir^t' segment j the distinct head is followed by the four' segment^ of the thorax.* 

Each af the remain i^ig segm^rits, making up^the abdomen^ has two paitrs^.of legs. ' ^ I 
s This, last- characteristic of millipedes .makes it easy to jJistinguish them from . . 

cen*tipedes which 'have atily .V)ne pair of legs oni*§ach df the body 'segments and are 
, usually flattened. Millipedes tend to coiX up when resting. [.j , \^ ; 



Foods and ttabits - _ ^. ' 
-. . ■ : ., y 



ERIC 



' ' ^ .Mi^llped^s breed in\decayiri"g vegetabTe matter vhicK >as also their principal. 
*food. .Snjall numbeVs of niil3.ipedes''are present in lawns, gardens-, and forests 
£^nd simi-l^r moist places. • A .f ew such individual^^ay wander aimlessly into • 
, homes t)r QtKer sttdcture^ , It is possible for millipedes to. br:eed^ ^in, planting . 
boxes or large ppt^, '-eapecia/lly if * excess muich is preserft^pJiAi^^^ ^ 
common jdc cur r.ence homes. ° /• j ' ■ . * > • ' \ ^ 

Occasionally large numbers {5f mi^liiiedes migrate, and' 'find their w^y- in . 

'structures^ ■■ The reasons for the development of ^great numbers ^ and. the migrations, 
of mili^Dfedes are not fully 'understood . , Large .accumulations of deciaying vegetable, 
matter such as leaves^ brush, logg or.gras^,'in cdiribi-nation with an amply supply 
of moisture 'is favorable for thfelr production. As the number ^ of^ millipedes 

'increases they vill be forced to migtate"" as the' foofi supp-ty dwindles. Migration 
may also, occur when too much or too little moisture iri the breeding . area ■ * ■ 
forces millipedes to migratl^to more favorable environments . ~ Such migrations. 



^1 



generally seem to occur in an uphill direction, but it is nq^ know whether, vthis 
is due to some ^instinct ..to climb upwards, or merely because the ifavorite -breed- "'" 
ing locations are in low places. 

The life cycle of millipedes is ,not well knewn. Most j/pecies overwinter 
as adults and lay eggs singly or in small^ groups in ©r on t«iii soil. Depending 
upon the species, one' female will lay 20 to 300 Qggs . The egg^u^ually hatch ' 
within a. few weeks and the young pass through seven or eighi inst^rs. before ' 
becoming adults in the fal-1. Some species^also have another type of 'life cycle , 
in which late immature stages overwinterTwith sexual maturity^, occurririg early' 
the ne^C't Summer. ^ ^ ^ \^ 

The removal of food and harbd?^a^es . ^^ill generally increase the effectiveness 
°f .^P"^ chemical treatment and ma'y prevent "'defvelopment of infestations in th^e 
future. Compost piles and other accu'^ulf.tions of decay in^^ vegetation should be 
kept as *far away from structures as possible. Trash and leaf litter a:gainst the 
foundatian should be removed. ^ Jif excessive moisture in subfloor cjrawd' spaces 
appears to be aiding- millipede^develqpment ^ measures should be taken /tfo^ ke^p 
such/spaces dry. It is not often practie^ -to remov.e. peat moss or ptY^j: organi^ 
mulches from around foundations plantings, but the custon^er should'be made aware 
that these factors favor the presence and/or deve^opme-nt; of millip'edes. ' 

■ - ' ■ MTTFS ATTACKING >1AM ' ^ ■ ' ^ . ^ ^ 

For the ^uidanc^ of our industry, we are listing b^low the mites' that are 
known to, attack or annov humans with some frequejicv in the United States 



^ ^ ,Chicken mite : This^ite 'is the best known of the 'mites^'inf es t^^ poultry. 

It is 'found on the birds only when it is fading, which is norTnay?y at night. 

In the daytime it hides in cracks and crevices in the vicinity of the roost. 

'THe chicken m-ite will, feed freely on many birds other than chickens, - including 

■ ' ■ ■ ■ '1 

pigeons, canaries, .sparrows swallows , doves and .wrens. When the mite att^acks 

man it causes a mild dermatitis and itching. Cases of dern'-^titis caused by 

this mite undoubtedly are common in rural arisas , but sever<. cas€*s are on recorjd 

f^m cities-. They include instances ^where the Infestations wer^ ii^ced to'pef*^ 

canaries, pigeons *and nests df other wild birds. There are some cases on 

record of the death of the. bird host or its departure from the nest bring^ing on 

the attack on man. It is believed that thi^s species <:an live for several months 

without food, so positive methods of eradication are .required . where they are a 

^problem. ' ' ^ ' ' 



Nort.kern fowl mite r This 'mite is very^similar to the chicken^m^^^ in. 

appearance, but ia^ver^ different in its habits in that ' it' breeds among ,the 
. feathers of the* host bird and the mites mtay complete their devfelopment^ithout 

leaving the host. It is not necessary for these/mites to stay on the Kost, 
^ howev^f, and they may be found in nests or uofcst areas, and' in surrounding 

cracks and crevices. They can survive for two or three weeks awa}^ from the/4lost. 

This mite may- bite man , -pausing some annoyance. There are reports of [it 
causing* a -dermatitis , but' they do not appear to be as frequent as repoH^s^F 
dermatitis from the chicken mite. The most frequently reported trouble is 
irritation from the. occasional bite inflicted by wandering mites. The source of 
the infestation may be quite varied, for this mite^is a general parag^Lte" of birds, 
found on domestic fowl, sparrows, swallows and many other species. .It is found 
"^roughout thi temperate region. Annoyance of man is frequently associated with 
'the death or departure of the normal host bird leaving "an infestation of mites 
behind in the next area without a convenient source of food. 

Tropical fowl mite : ' This-mite is very similar to the northern fowl mite, 
but is found more frequently in tropical regions. It has not been reported often 
or from a wide area, 

Migratipg from Rodents 

Tropical rat mite : This mite is associated with rats throughput the United 

States. It will feed on man and many other warm-blooded animals. The bite on man 

. ■ ' / 

IS painful, causing intense itching tod a skin Irritation known as "rat~mite 

dermatitis." The mite ha^ not been proved^ to be a tran-smitter of typhus or other 

diseases, although its habits appear to suit it. well for , such a role. -Thfe attache 

oh ijiajn is almo^st alwayis associated with, rats in' buildings, -and complaints are comitio 

from areas which may be Infested wi^h rats, sudh :as warehouses\^ stores , theaters, _ 

and apartments, Kiiling of rats ma j>Untensif y the attack on, man , but this mite 

will bLte n^n- even where thei'e i^s^n abundance of;rat hosts on which they can feed, 

The mites drop from their host a^fter each feeding and may be found on a variety 

of surfaces near rat-infested areas. They can survive for sevetal days without 

. , ^ . a - ^ . . . , 

a blood meal , , , , . j . 

• '• ' . ^- ' ■ • 

Mouse mite : This mit6 In the United Statues is primarily a para-site of mice, 

It tend.^ to leave 'its rodent host to vandev throughout buildings and bite man. 



Its major importance is that "it -haS' been identified through the observation 
' of Charles Pomerantz, as the vector oB^^ipkekettsial pox, a mild and nonfatal 
disease of man. ^ ' " S ' * 

Migrating from Food Materials - - ^ 

Grain mite : The grain mite is commonly found infesting all typ'es of grain 

and flour. It also may be found on other stored foods, being one of the mites » 

reported from cheese. 1% prefers a moist location and under favorable conditions 

develops rapidly and in gr.eat numbers, completing its cycle in as little as 17 

days. Under adverse conditions it may lengthen this period a great deal. The 

second nymphal form may be replaced by a special stage known as the "hypopus" 

does not move much under its own power, but it is transported from place to place 

by clinging to small animal forms such as insects or mice. When it encounters 

favorable conditions- it sheds its skin and resumes normal growth and development. 

I 

The peculiar adaptation through the hypopus stage makes it very difficult to 
eradicate this mite. <. 

• ■ ' . ^ 

The grain mite and related mites are reported to have been'\he cause of mild 
•"dermatitis in man, known under various names as "grocer s ' itch , " '"vanillism" . 
(from infestations on vanilla beans),' and "copra itch." These cases are Reported 
where products infested with the mites are handled by man. These mites are not 
blood-sucking forms and thus are the cause of only mild irritations, very easily 
remedied once the source of exposure to them in* large numbers is eliminated. 

Mushroom mite <. This mite is a common pest of mushroom beds, but it also 
may be found in huge numbers on' such materials as cheese, dried meats, cereals, 
and many other mater ials . found commonly in homes or food storage. As with the 
grain mite, it is not a blood-sucking form, and any dermatitis fro|n *it would be 
a somewhat superficial irritation easily eliminated with the destruction of the 
soufce of the infestation. This mite is capable of reproducing in enormous 
numbers and may quickly overrun an entire area surrounding its source of food. 



Migrating {torn Other Vegetable Materials . 



V Straw itch mite : The straw itch .^rite. normally lives on other insects**" 



^Common hosts are the larvae of several insects such^ as the wheat joint-worm; 
the wheat straw-worm; . the Angoumdis grain moth; the^'rice, granary , bean and pea 
weevils; the pink bollworm. It reproduces rapidfe^^ and in enormous' numbers. 
This .mite has an unusual development. The eggs ha^ch within the body of the 
female and. th'e young are matured within ,the body of 'the mother. They are^born as 
sexuall^ij^ature adults. It is reported.^that a single female may give birth to 
over ^00 aHult mites and that in one -week the females of this brood*^will have 
produced another brood in the same manner. : 

, ^ Men who are engaged in -threshing straw or handling grains or other material 
i'nfested with the insect hosts often are overri}n by these mites.. Their bites 
produce a rashlike dermatitis which may cover large areas of the body. ^The rash 
appears in about 12 hours^^after the attack and' is accompanied by .a severe ^ itching . 
The attack is often of such intensity as to induce vomiting, headache, sw'eatirlg. 
and fever. / 

The attack of'"man\by this mite was common, years ago when it was -the custom 
to sleep on sttfaw mattreases, but in recent, years reports have beeri relatively 
infrequent. , An interesting report was giyen^'this year of the recurrence of this 
mite as a^ pest of man in Ohio and of the association. of this problem with the 
appea^rance of a heavy infestation of wheat joint-worm in Ohio wheat for the first 
time in 30 years. The most striking case was that of 4-H club boys showing their 
.animals at country ^irs when they became infested from the straw which they were 
using to bed their Animals and on which thev themselves were, sleeping. 

Furn iture mite : , This mite is a common pest of furniture in Europe and 
has frequently been intercepted on shipments from there. It is common in this 
country but we haye na record of it as a household pest. It feeds on vegetat^le 
matter, apparently having a particular liking for certain materials used to stuff 
/urnituro. It is very similar to habits of 'the grain mite. It does not feed on 
blood, hni hcis been reported to be • the cause of "grocers' itch" in the same way 
as the grain mite. •, i-- - 
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Migrating from Outdoor J^egetation ^. 

Chiggers : Chiggers which attack man are the larval stag^ of a mite. 
The species commonly encountered in the United States is Eutrombiaula alfreddugesi.- 

These mites are distrit)uted over app^"oximately the eastern half of , the 
. country. They are most common in the southern states but frequently are abundant - . 

during the sumjner in the more northern states. They infest a variety of 
'areas ranging from those overgrown and brush to well-kept lawns. , 

Adults of the mit e/ overwintjer in e^rtherp xells in. the. soil/ This stagi does 
^not attack man, but is a sc<^enger living on decaying ^.matter . In the spring 
these adults emer|fe from the\^soil and lay- their eggs. These ha\ch into tiny 
oval orange-colored larvae. It i3 this form which* attacks man. Normally these 
larvae live on snakes, turtles, rabbits^ b-irds and other wild life. They also . 
feed on man and domestic animals. 

Thes-e larvae can barely be :seen with' the. naked eye. They are very .active 
and'crawl about ra^pidly in search of a place to feed. '^When man comes im contact . 
with vegetat'i-on infested with theSe larvae they may swat^* over his! body. | It may " 

■> ' * - hi ' } ' I 

be several hours before they settle down to feed. Theiy attack seems to be ^ ' 

conceM^rated at points where fetie clothing is pressed agiinst the skin, as linder 
be Jts ^r "^garters . They attach themselves, frequently near a h-air follicle', by 
their mouthpar.ts and first pair of appendages. In feeding, the mite injects into < 
the host a fluid which liquifies the.^mmed;Lately^ad'jac^erit tissues . The liquified 
tissues are ingested' by the mite. -The surrounding tissues become hardened, 
and, as feeding progresses, form a tiny tube through which furthe^r liquified;' 
tissue may 'be' withdrawn . Th6 larva becomes f'ully fed an f-dur^to six days when .it 
'drops off the host, leaving behind the tube which has developed from its feeding 
activity. The digestive fluid of. the mite causes a Revere itching' and a definite 
dermatitis. Scratching of these areas^ may lead to secondary infection. Tt^e 
itching mayl^st for a week or more. Thi^ mite is not associated with disease 
transraassion ih, the United States. 

r . • ^ 

/ After leaving the host the larvae transforms to a nymph and later to the 
adult. Neither/^p*-) these forms attack-man or animals, but feed oiTvegerable 
matter. 
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tiving on Man . ° * 

These mites are the. true. parasites of man. They are not •a problem for 
the pest control operator. They are strictly problems for the medical doctor, 

^ Itch mite : This mite causes scabies or itch in man. , There are several 

^ J. ■ 

closely related forms oit animal-s which may sometimes transfer to man, but 
usually close contact is required and the problem is not one wKere the pest, 
control industry is usually consulted or can offer any ^ass^d^tance-of value. * 

Follicle mite : The^hair-follicle mite of^ti^an. It lives deep down in 
the hair follices and sebaceous glands. • It is not common in Nor th -^^merica . 

. . ' ^ . ' ^CLOVER MITES \ ' 



^Clover mites were first noted a^ a sericjus problem in structures' in eastern 
United States about 1950, and since then have become a problem- throughout much 
of this countr^y. They are usually associated with new lawns and, therefore, are 
a prq^lem mostly in jiew suburban areas. ^ 

.Clover mites arfe not. insects,- but are related to chig^gers and o4:her mites. ' 
Clover mites \often inVade hgmes during the fall, winter or spring where they ^re 
a nuisance and, may cause . stains when crushed. UnJLike the other mites PCO's 
are likely to encounter in s tructures clover' mites da not attack man.' ' They do 
suck the J ui^es(i-.of grasses, c^lover, and a variety of other plants outdoors . ' J 

The mature cloYef mite is a redflish-brown, e^ght-legged creature, . .slightly 
smkller tshan .^^^'^^^ of a pin. The young aire smaller and redder. The fronts 
pair ,of leggs is mlich. longer than the other legs and 'Character is^ically^tends 
'forward from] the body. The long pair^ of 'leg^ tariN^e seen with a hand lens a^nd 



Description 



EKLC 



serve as a/good way of distinguishing the g^^ver mite,f rorft other .mites of a , 
SrlTO'ilar siaje and color. ' . ^ ^ p. y ' >• ' 

- . ■ ; • • ■ • - .A . \/ : ■ a 

Life Cycl e ' ' - . * \ ■■ ,«•- , \. 

; ■ ■■■ ■ ■ . ' ' - '-. .^ " 

.The bright red- eggs of the clover hiite are laid ^in^ly or in fhasses .in 
cracks ajnd crevices in buiWing walls and beneath bark on trees. Favorite spots 
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are the minute depressions on masonry surfaces and on rocks and wood debris 

on the ground. The summer is usually spent in the egg stage,' but-,active stages j 

may be present dulling' the soimmer in .cool spots in the north. 

.''if " ^ ^ ' '• ' 

, c . . 

Hatching occurs' between 40 F^. and 65°F.; therefore; most hatching and mite 
n.ty occurs^ during the springy and fall. Above 85^. the eggs remain dormant 
do -not ^*4^ch. ' . • ' \ ■ ^ 

The newly hatched mites fnigrate to grasses, clovers, and other plants to 
feed. After feeding, the ycvung mites return to their hiding places on the trees, 
or dwellings to molt. The-'clover mite -goes through three such molts before becom- 
ing fin adult, and migi:ates to a food source between each molt. Each developmental 
stage lasts two to six days under ideal conditions. The adults migrate between 
the dwelling and the food source several times during their life-span. Male 
clover mites are very rdre in this country, but mating is not necessary for young 
to be produce(^.. • Females produce about 70 eggs each. Commonly there are ^three tp 
five generations produced each year. All stages may be present during the winter. 
The mites hiberna,te. in the same types of pla.ces that are used for egg deposition. 

' ■ ' ' ' ^ ^ . , ' • ■ V ' 

Habits f , . i V ^ . 

/ y 

-Clover mites use concealed spots in which to lay their eggs, hibernate, and 

.K . , ' ■ ' 

hide during moltihg periods. Typical placeis,of concealment are cracks an^-rsf aul ts 
in. concrete foundations, mortar creviced, under shingles and siding, on building 
pSa^r between the walls of buildings, under windowsills, around subarfea vent .'j 
frames on the "in"^wside, and on tfie underside of the lower bark on trees. Eggs 
are also laid^ on accumulation^ of small stones^ -bits of wood,, etc. 

Most clover mites Lend to mc^e lessi^pan two feet from 'their hiding pTaces 
to feed when^food is 'close at -hand . /^herr^ fore , fee^fing usually takes place^.cldser 
to foundations or tree trunks. ^ ' 

F.oragi^ng occurs when temp"eratures are between 50°F. and 70°F. Remember, 
.however/" that the • temperati^e in a microltabitat may be higher than the^ sqjrrounding; 
air. tiemperat'ure . On^ a cold wiater^d^ the soiitli side of the house c^ose to .the 
fqv^datiqn jna^j?^ be farmed enough by tfhe sun to "stimulate clover 'mites to seek food. 
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When the hiding places of the mites become warm enough to stimulate 

^activity, the mites ►begin to move, perhaps in search of food. Such mov^ements ; 

of mites hiding ^within the walls of the buildings may bring the mites in contact 

with the warmer air of the interior of 'the^hpuse. ^ They apparently move towards 

this warm air^ncj enter the interior of the house through cracks along baseboards, 

doors, or windows., This may occur periodically throughout the winter (especially 

an the south side of , buildings) , where temperatures in the hibfernat^g places 

become^high enough to stimiilate activity. Activity is greater in the spring and 

fall, 'bVt as outdoor air .temperatures become more favorable, ther^is, l^ss 

tendency for the mites to migrate to the interior of th*'e buildij:i^ 

Feeain g * . ' 

, ; ■ , . 

Clover mites feed on grasses,* clovers, and some other plants (both desirable 
/and weed) species), around buildings and on l^awnsl Although white clover is a 
higTily preferred food in some places, Kentucky bluegr,ass , bentgrass , red fescue, ^ 
ted -top, and chickweed seem to be preferred i^ most situations. - 

Lush lawns which are well f ertjrlized especially with organic fertilizers, 
^ tend ta have larger populations- As lawns become older, clover mite^ are less' 
of a problem. It is , not "known if this is due to a poorer lawn car^e .program, ^ 
different nutrient levels in the food plants, a build-up of natural predators ,. or 
a combination of -these and other factors. . . » ^ ; - ; . ■■ ^ 

. ■ , ■ . . . . ^ ' . V.;. ■ ; . 

Clover mites feed by puncturing the plant t;.issue and sucking' out the juices. 

Gras^^may be "silA/.ered" by extraction- cff chloroptiyll . Feeding usually occurs 

when the temperature is hetween 50°F.*and 70°F. .The., time of day 'feeding- occutrs 

va|ries with the season and temperature. Late fall and early spring 'deeding occurs 

on grass, e^jc, growing in sheltered 'spots ne^r f oundations^or other protected 

spots warmed by the sun, PCO's^should observe tufts of plants' in such sheltered 

^ I ' . ' ■ 

spots for' indica^lorfe of clover mite problems. * . ' ^ 

■ - V • ' ■ . ■ ' ' ■ • ■. ■■■ ■" . 

Economic Importance . ' > * - 

r-. V . ' 

■ --^ 1 ■ , - / ^ - / ' 

•Clover mites are, for'^the mos^'t part, nuisance pests.. Their mo^thparts' cannot 

pierce human skin and thej» -do hot feed on clothing, draperies,^ curtains, rugs^ 

"Varts of a :S*tructure, or foodstuff. crushed, they leave'stains oh walls,- 

curtains and otKer materials. , , ' 

ERIC . . 



•They do not ordinarily attack plants witliin a dwelling and they usually 
do not do enough damage to lawns * to warrant control for this alone. 

They are transported . in a ,;variety of ways such as by wind, in ^ new sod,, 
and on" new plants. . They may^ migrate friq>m a neighbor's lawn. . . 



BROWN DOG TICK 




1^ 



If you receive calls about man^f small brown *'insect>s*' crav/liog oil cai^eting., 
walls, and sometimes funniture, and the customer has a dog,, these "insBcts" 
are. p^robably brown dog ticks.' The ^brovm dog tick is found t\iroughout the United 
States. The. tick is active all year, but , most of your calls will come in the fall 
In the United Stat^^s this tick rarelyi attacks *man.^ • 

- , . <^ ' • - • - 

Description and Life History 



The adult male is^ flat, about one-eighth >inGh long, and uniformly red-brown 

with tiny pits scattered ovej: the back/ It does not ^enlarge as "does »the fen^^'fe. 

• ' \ . ^ ^ - ^ ' * '■ ■ ' ' 

The adult female before .feeding resembles the mqjes-4jl size,'^hape and 

■ . . ■ ^ . . ' ■ . . ■ ■ 

color. As ^the fepale .feeds , «she becomes engorged and up'to one-half inch long,. 

'one-fourth inch wide, and one-eighth inch thiclc. The legs, mouthpart's, and 

^ '• * . ** . * . * ' ti 

shield' (small area immediately ""behind^^the head), remain, red-brown , but the 
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enlarged portion of. the body becomes ,gray-blue to olive. 

The- red-brown color is distinctive and no other tick you'll encounter 
will be uniformly red-brQwn. ' ^ 

. ^ The tiny eggs are dark brown and laid in masses. ' The larva is- seldom. 
:seen, because of '-its small size one sixty-fourth inch. It has only six legs 
(as do all tick larvae) and is light brown. ' , ' ■ 

The unengorged i^ptf resembles the adult female", -but is only one 'twenty- 
fifth inch long. Af tel^f e^ing, the body is smooth, shining, blue-gray with 

a '^ink tinge in^-^om^, and one-^eighth inch long. , 
■ . . . . ■ \ ■ . 

In th^ United States the brown dog tick feed? /almost exclusively on dogs. 

Each active stage sucks blood from the dog, but drops off betweek<st^es to 
•molt and finally to' lay eggs. 



\ 



Life History - \ ' ^ 

The engorged female d«)ps from the dpg\ and begins egg laying about three 
days later. Within thfe^ or four weeks^she\ay deposit a few hundred or as marfy 
as 5.,^000 eggs tl,'600 is average). They afe^u^^lly laid in Batches between~boards, 
under, plaster or carpeting, or in cracks ^aii^- crevices. The female tfhen dies. The 
.:^^^§^f^mallY several months elapse if it - is cool" 

and/dr' dry. - ; . * ' \^ j> . , 

^ '\ ■■ % - < ■ ■ ' \ '"^ ' " ' 

• After em«gifig' from the eggs, the lar^yae mave td the r lower" parts of walls 

where they wait" 'for a dog.. They can Live eight monthsXwhile doing so. When a . - / 

»^ • ' , 'A ' / " ■ • ' ■■^ * ^ 

dog brushes^gainst "them, or lies' down near ,th^,; they ^^wl qii and begin -to feed.' ^. 

Ticks, (larvae, nymphs; and. acquits) feed only on blood'^ Vhey^ may attach anywhere 

on 'the dog, but thay §re m'bst of ten-.f ound on "the* ears and^ie^ck. The larvae feed 

f orvabquiiytlir^^c^'s 'and th^en, dtbp "^of fi. 

One or two < wee k^ after the larvae have had their bldod riieal, molting pccurs 
and the nymphs emerge. They may live as long as ^three .months \awai ting a dog. 
The nymphs feed for four days, and^fchen drop off to'molt. 



The adults emerge abotit -^two Veeks later . They can live as \ong^as . one and ' 
one-half years without feeding, but they must f^eed before mating. Af terSta^irrg^ - 
the female completely Engorges herself t;7'ith blood and\t1ien drops off to l^y eggs. 



How Infestations Start ' • " / 

The ways a residence can J^eeome infected include: , 

1. The family dog picks up ticks from an infested residence and brings 

* . * ■ ' - , 

them home. - " / * ^ 

2. The*family dog picks up|'ticks from an inf ested boarding .kennel , veterinarian's 
office, or similar place where other dogs are kep^; * - ■ ■ • 

3-.>. An infested dog visits the residence and some ticks may drop off. In this 
/ ;•, case, a residence may .become infested even though a, dog is not kept* there'. 

' , Outdoors, a dog could ^pick up ticks which dropped from^another djcrg. This 
. is unlikely in jnost of the United States because Ibrown dog tick's- don't survive 
low temperatures ^nd cJ^itdopr populations* seldom are of any significance.. 

•Dogs do not get brown. dog ticks directly from other dogs. ^ A tick feeding on 
a dog drops, off and molts before it a:tvtaches to another dog.. , ^ 



■ SPIDERS; 

Many people fear spiders because of mytli^xthat surround them,, or the 

publiclity 'that has ^ been 'given to the very fare f^al' pais dnings by .a f:ew species . 

Othjsrs object to these creatures becausfe of ^eir annoying habit^of building \' 

webs in coriiers,t^6n furr\ituEe, or across doorways and in other places, tinder some* 
. • • ' ^ ■ ■ ^ . ^, . ■ - 

conditions, .spiders are considered benef iclal/ because-'they feed on insects to 

which they are distantly related. >- . ^' , . • ^ 

« J ■ : ■ ■ : - ; - ^ . . ■ 0" 

Descriptioa ^ ■. ' " . . ^ » \ \ 

Spiders have a characteris ticT app'earance recognized by most people. Their-/ 
eight legs immed^j^tely : sepa.rate them from insects', which have'^bnly &ix. ^Spiders 
lack wings .and antennae. Their bo'dies^^have but. two. 'regions — a cephal^tlibrax - 
(fused head.,and thorax), and an ab4omen. Young spiders,- or spider liTigs ,/Vesembre" 
,the adults except fo.r size aryj 'sometimes coloration .. >Jales are-u'sually smaller 
than females, of »the same species, ' ^ ^ ' . > . 

' ■ ■ . • ,. ■:: ■' . ^ . \; - - ^ • 

The^eight legs of a spider are attadheci to the %ephalothorax whifth also' 
bears ^he\eyes and mquth parts. , Most spiders have eight eyes,, but" some species • 

.1 ■■ , . ^ ~ • "'il--/ ' ■ 



have only six, and a few' have^ less or none All spiders have a pair of jawlike 
Structures (chelicerae). at the end of which -is a hql^low,- ^clawlike fang^ Each 
fang has a smaJLl opening, in tKe efld through which' v^nom can be eje^j^ed. 

The abdomen of spidery contain^ th^eir Yeprodliction; system, ^'the largest 
part of ^feir reis^ratory system?, and- the spinneret's The latter are the silk 
spinning* glands and 'drV I'o^^ed at the tip of the abdomen . . 

/ . • ■ \ : ■ ^' " . ' ' ' • 

Spider Bite - ^ : " . : \ ' 

•.. *' .J. J- , \ 

Spiders^ a$e seldojj aggressive^ towatds humans and. u,$uaily bit'e only when > ' 

injured or trapped. Only, the large spideirs are .capable , of peaking the tough 

,skin of a human being; the smaller- ones can inflict: anly super f rcial' eS^r at ches . • 
' ■ •'• •. ' . 7 ' V *^ ■ s * ' ' 

Nearly, ail spiders haye ^venom jglands-, but ■ almost, all of the United States - 

specifes , hav^* .a venom so feeble that its 'brief ' ef\fects .are insignificant". 

■ ■ . . . , ' ■ ■ ■ j ' . ■ ■ ■ 

.. '^Q^V^k'^'^^ of a person's reaction to the bite of a spider is Influenced by 

■ a .number/ 4f factors . The species'^ of Spider .and the area..\-of th§ body- whd're . ,the. 
bite o/i'curs. ''are of grea^' iiiportance, but the -amount of vendm^inj'ected, depth of - 
bi/e/ seasonal chapg;es and* temperature, also' play a i^ole. ^ The s^ig^s and, symptoms. 
^'r,e ■ caused by th€ mechanical action of the bi.te-, and/or by -the v^nom.\ 'In some 
£ases there .ia 'ho reaction, at all. 

I/] ' ^ ' • \ r - < .• . 

V Injui'y caused by, a bite, is partly mechaniJCal and partly dUe -tp^' the irij ection 

o&f Venom ^ich- is irritating, but-^-fin most c^^s is noTNioxi-c. "Syinptoms -are 

^ slight sorenes's an-d itching similar to mosquito bite or burning, throbbing, 

numbness, s^iiffness, a^d sonletimes a very V^^ight swelLing. ,^ ^/ ■ , 

-Life ■ History ^ - • ' ' / [ ' ' ' 

— ^r^- ^ ^ .\ ' -• • ,■ *■ , . ,i ■ • 

After being impregnated by the m'ale, the female • spidteir^-.begins to lay eggs. / 

■ ^•■■^^•v^ 7 ■ , ■ ■. " - . ^' ■ \ 

The eg^s are. laid dn.vdark retreats or ' in silk co.coons called egg sacs. The 
f^emaleS jof some species . giiS,T:;d the ;^gs, o^her sp^pies 'c^r;,:^||^^^ egg 'sac with 'them. 
Depending upon the- specieSi, a f^j^le may produce as f etv. asy^two^ or^^s; many , as 



3,000 eggs. Th^y 'ar-^* usually laid over a period of time ^n a serie^ of s'^veraj' 



^ ' In warmiweather, the young-'may- hatch within three" weeks/- Th,ey tend, to 

•• \ . \ 1% ■ ^ ■ " . .. ' . ' . 

remain tpgeJ;Aier f.or several dkys^before scattering; "Cahnfbalisin o^f ten occurs 

■ / • . ' ■; ' / , • - • 

during, this ^ peri6,d'. Most of 'our ./cbiranon spec:^eg mature within 6ne.year, going " 

' ' ■ ■ . , <,>•, •- . ^ ' ■ ^ ■ V ' ; 

• through a. series/of molts- as do.';insects\ Some specie^ require up t^o 20 years 
, to. reach maturity. . . . '-.-.^ ^ v. . 

■ ^ ■ • » . • ■ '•< ■ . ■ - ■ «a ' . 

' Mating ^^nd ^fegg-Laying occur , anytime' of yegr,'" ^pending ^up^>nrthe s*pe|ie^ " 
Some species., af ter\. dverwinterlng ,as half -^^r own individuals ^ mature 'and lay 'eggs-. 
; in t?he 'summer . Others 'overwintef as' eggs ,vhatch. in the spring and-^mature and ' 
. lay, eggs^ in the fair. * , , . : '~ * 



^ Habits .; , 7 - ' ,V , < • 

■ ' ' ■ ' . ' ^ . C ■ . . • ' \ . . ' ' 

' Spiders cannot fly and , . therefore, use other" means'of dispersing — In addition 

rto walking, gome, *such ,as the brown recluse, find iriany'^obj ects 'transported by 

■ manr suitable retteats,, and . can be moved gr^^t disfawces* this manner. The. 

"^^st interesting mel?bod of; traji^el is ^'ballooning," which i^ practiced primarily 

by-^'the young of some ; speici^s . . To..accomi3lish. ballodnirig , /the spider ^climbs to/" , 

the^t^op of ^ian, obj-a^ct- such as a plant or eiicepbst. and releaseis a strand of silk. 

i lf*a windMs blowings, .the ^spider sends, out silk until/t;here is ^noqgh of it ' • .* 

'windborne- to. lit t • the jspider from i^ts. pei^h. Spiders jr&ach greTal; "height" tiy this " 

^metl}od ,and, are known:,^^ carried- for distance's as grea't?'^as 60 miles.' 

•>5i , Som^ spidetg t^ulld simple 'webs and ot.h^"r^'i)uild very'> complex' Vebs. Webs 
. lisually^ cojisist- of^strong, • no^ of silk which 'fqrm the framework 'of 

the web'.;,; ^hese st>ands are united wi»th a seriei of silk yStfands having s£icky \ 
';^lobules^ on them,' The -spiders are just as isus.ceptible as-- Insects • to'', be in^^stticfc^^ 
•in the' sticky 'globules, ':but the spi'ders , are adept'' at 'avoiding them. ^"^e types - 
pf-;spiders do not-* spiii^webs; but uae their .sdlk only f or/buildih.g egg sacs .or . 
retreats . 



V Feerding and Mcfisture Requirement s . ^ • ^ - - . / C ' " , 

• -Spiders can be sepJarated into ^ two "^groups pas ed pnJ t^e way they^^-captuV^ ^rey: 
the babweb spaders*, which make* webs to catch ins .ects and live all the' time . in 
th^.web,or ir^^ av nest near it; (2) th'e ihu'nting spi^ders,,' whicH f.un •on the^^ground^ 
..or. on plartts,.. catching insects wherever ' they' find, them*, or ^w^i.ting 'am&tig leaves- and 
'.£lo\;rers until irisec^ts 'come within ..their^ reach*,. .'The species that crommonly live,. 
Inc^oors are cobweb spiders. ' " ' ^ ^z- -d-- s"^' ' ' ' r 




; 



' Brown» recluse spi^Y : T>he ?i own spider is a sof t^odied, secretive species 
of.ten found in homeland capabl'eVof 'j?nf lie ting venemous bites. Adults Vary from 
thre^^tenths to one-half 'inch in length;' tjhe average is about four-tenths ^ inch. 
Male^' a3?.e. usually sO^lgli^y smaller th*kn the'females. Their color varies ffom 
yellow to dark brown, wit\--^Rje cephalbthorax v(that portion of^the body bearing ; 
the legs and eyes — a combined head and thgrax) ^usually b'leing lighter than the 
abdomen. Legs are li and' well covered with short dark hairs. " . " 

Distinguishing characteristic^ -aire the presence of three pairs of veyes / 
arranged iit a semicircle *on the forepart of the head, a violin-shaped dark 
^•marking immediately behind the semicirc^l^of eyes; and a. somewhat flattened 
carapace (haTd shell covering cephalo thorax) with a distinct ghort median groove. 
The immatUTe stag^;s closely resemble the adults except for size and often a/ 
slightlx lightej-'' ciolor. " " \^ . .. j\ 

Life ' zyzld "^nd habits. : The eggs are deposited in off-white round silken. ' 
cases^v, ^proximately onQ-third- inch in diameter. These cases are found in 

i^reas in tlid, spider -s habitat. In., the summer, young spiderlings 
emerge froiti the egj^ in 24 to 36 days\ However, they have hatched f«.om the egg 
sometime earlier molted'once bef or e le'aving*^ the 'egg case . The abandoned egg 
/case cont^^ns t-he'cast skins of the first instar spiderlings. Fifty or more 
, spiders usuafj.y emerge fi;^om the egg- cases. De\relopment"'^^is relatively slow and 

is greatly influenced by weathecNionditions, and the availabll i ty of f ood . With' 
^ adequate :^od. and mild^ temperatures,* this, special can reach maturit;y inseyen'to 

elght- riTcnrhs . The spiders are>capable of -sOrviying for long pBriods of time' 
' without ~food'''.d^ water, .up to -nearly. six-mQuths in some tests conducted >by the • 
Ei|tomol(ZMffiDepartment , jnD^klah State :UniVersitv, ^ " ' / . ^ \ ' ' 

•^The brown spider .has been reported from- states includii^g Kansas, Missour;!, ' 
" * ■ " " . . '-■ .(■.', 
Arkansas, , /Texas., Louisiana, Mississippi, Alabana,' and Tennessee . It: is usually 
■"''■"«. •• ^ " ' ~ ' •■ . * ■ ^ ^ ' . 

found indoors ^in all types of buildings.; and when in homes par ticularly in. 

; bathrooms, bedrooms, closets^Vgaragee ,''i^sements> and cellars. It can T>e- found . 

hiding in old cl^tKes , on the'^undef side '^f^ tables and chairs , behind -baseboards ' 

'.W^.door facings 'or ^in cot:^ers and.. i'lfJev ices . * The web is not ^l^borate^nd is 

y X ■ ■ . . • . ■ \ . ■ ■ . . -• . ' ^ , , V ' ' . , » • 

■ best "described as an off-white to grayish nondescript ."cobweb" type of webbing: 

■ ■ . * ■ • " • • . ' - ' ■ .,/■• ■• 

• • . ' , ~- , . • • ^ • . ' • 
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/ Spiders eat live prey which almost always, consist's of insects and their 
small relativ^. Victims are kilJ^d" by the venom which the spider injects 
through its fangs. Spiders have food preferences, but a hungry spider, wi^J. 
tackle most anything that* is ^not too large. Sbme, if not all species, qan go f<?r 
long periods/ without 'food. The brown recluse, for example, has survived for 
six months without food or water. ^ . • ' , ^ ' 

Although all spiders require water for survival , ^ some specids require very 
little and can live in dry environments. Many species, however, can live only 
in humici places and need a regular source of drinking water. Hosjt: species are • 
attracte\i to water sources if such are available. For this reason,' you should 
first lo:)k in areas around water pipes), floor drains, and aircondltiohers 
when trying to determine the source 6f an infestation indoors. 



Habitats 



As 



indicated above, many spidexs are associated w^h moisture and therefore,' 
are found in basements, crawl spaces, •a.nd other damp parts of buildings . Other s 
live. in warm dr^ places and can be found irj- subf loi))r air vents, in'upp^r corners 
of rooms, anca in attic's. Most Species found indoors hide either ..^n cracks", ip'^ 



darkened 



^^e^s,pr in retreats they construct of silk. The indbor species build 



webs . . . ^ 

'Outdoors, spiders live in a varie^ty of^ places- depending, upon.*^the species. 
Some hide in flowers waitifig for^prey. Others live on tree trunks, under, stones 
p^r liBaves, or. in bushesf^^Some often live around buildings-,' beneath, shingles 
'or under the eaves. Most if the outdoor-living species' don-t adapt to in<3oor 
Conditions ,,;altl}ough some of these species can live in attics. >. 

- * . ^ . , . ■ ' d ' / , 

Dangerous Spiders and Th^ir Occurrence in the United States 

T^wV dangerous species^ of spiders occur in the United Stated. .^You need to ,be 
especially .aware of ■ the widox>7 spiders of tt>e genbs Latrodeo-^us ^ and the. ' 
brdwn "recluse spidffl and its relatives \6f the^ genus Loxosoeles'. De'athjfs af 
humans ' have^ been recordejd from bites 'of spic^ts ,of ioth groups. Other species of' 

spiders ^may>-bite humans and cause irritation . T^ese tites ^rairely cause serious* ' 

■• ' , ■ ^ * ■ . . ^ .. ■ - , ■ '■ ' '^'^ . ■ ' ■■ ' * ' , 

reactions , .but they can become InfectedT ''^ ' . ♦ ■; 



The web is not used particul^fly for catching food, since this spider is a 
hunter rather than- trapper, but more as' a place to "hang its hat." The spider 
is not aggressive and usually runs /or cover wheil' disturbedT Most whites 
occur when a person crusjies the spider when putting cm old clojihes. that have 
been hanging in a garage or by 'rolling on the spider in bed while asleep. 

Brown recluse sjiiders live both , outdoors and indoors. In Oklahoma they find 
shelter under - stones , boards^and other objea|s. You^may also find them against 
foundations and in crawl spa'c.esT Individual^' spider s are outside .even in winter./ 

^ Brown 'recluse, spiders ^'show a 'preference for concrete-block buildings, / - 
although ^^oiTlTiay find:, them in all types of building^s': They hide in cracks, • 
crevices "and father dark recesses . They favor storage areas^ such as closets and 
attics. Unoccupied Jiouses.; vacant for short periods "^are not notably lacking in 
brown reclu3e spiders. However, lofts, of resort' cabins vacant for four or f^.ve 
months at a stretch commonly have infestations. Grain" bins commonly haye -these 

■ ■ > ; ■ . , : ^■■■'r, y ■ 

spxders • " ^ . ' \ > . 

0^ ■ ' , ' ' • - ■ ■ ■ ■ ■-■ ■- 

•Infestations have become a problem for utility companies, whose transformer ^ 
- . . ' • • * . J V 

boxes and ^electrical switch gear of ten shelter the spiders.. Station. $lnd line 

maintenance personnel should become aware of . the spiders and the da'^^rs' associated 

with them. In areas known for spider populations, you - should contact: utility 

companies to o^fer your services! - ' \ '"" > / 

Effects of the' bite . ^ The victim may not be ^ware of being bitten" foij two 

or three hours, or a painful reaction may* occur immediately. A swinging sensa- 

tion 'is usually followed by intense pain. A small blistter usually rises and 

a larga area around the bit^ becomes congested and swol^t^. vi.qtirn may 

becom^ restless anji feverish and hav^ difficulty in sleeping :^^The local pain is 

ffltetjuently quite intense, 'and the arJa surrounding- the bite r^Lins congested > 

and hard to' .the touch f^r some time. The tissue affected ^locally by the venom/^ 

is killed and gradua^Lly sloughs av7ay, exposing the underlying "muscles . Th'e 

edges of the wou^d thicken and are raised while the ^central area i^ f illecf by 

^' - ■ ^ ■ ' . . ■ ^ ■ ■ : ^ ' ^ ^ ... ^_ , 

dense scar tissue. Healing takes place quite slowly and may ^ake ,six to eight 

I' '-..^ . ' ' " ■ . . ' '5 ' ■ ' ■ . ■ 'J ■ ' • , ■ 

weeks. The end result^'is a sunken scar which has been described a^ resembling • 

■a "hole punched or scooped f-rom-the body . " Scars rangingj'f rom the s^i-ze ,of a,^ 

p^riny -to half-dollar have been reported. / ^ 



In the case of a. bite^ the victim should immediately consult physician 
anci; if possible, bring along the spider^vhich Caused » the bit^e for positive ' 
identification. ^. / " \ 

The widow spiders; 





and this is where many of 



Jhe most common and most dangerous of all the ;§;Ldowa- is the "black, widow , 
Zatrbdectus rnactahs.: . The black widow is "decreasing; ,in importance' a dangerous 
spider because fewe^r outdoor toilets are in iise^' 
the bites occurred. ' ' • 

./ There are several subspecies of /this s^p^t^er and sqjne authorities recognize^ 

'T L.^variolus^ the "northern" widow^ as a separate, species . All-xsf these widows^ 

are potentially dangerous ^d for practical purposes; you do not need to ^be 
".able to distinguish among them. Death results in about 5 ■ percent' of the 
u'ntreated cas-es of black widow spider biti^s. . ' * ^ 

; / fi- ■ ■ ^ , \ ■ ■ . , - \ ■ .. ^ . " . - 

- ' Descr ipyaon . The female bl^ck widow is shining' jet black on the- upper • 
surface of t^e b6dy. 0^ the tmderside of 'most specimens is^the chard^cter^istic- 



red mark sMpfed like an hour glass', Some spjecimens have thls^mark divided into 
two 'Spot^3<^ ' triere may also be one or. more red -spots above the spinnerets near 
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the tip of the abdomen. ,.The,body of ^ full-grown female 'is about half a#l inch 
in length, but the body of the^male is- only one-seventh or one-sixth of an 
inch long. Only the female widow isusually considered to be dangerous, but 
.bite of a male may be hazardous to a small child or a very sick person. 

' ■ r ' . ' ( ' 7 . ■ . ' ■ ^ . " ^ ' 

' Habitat .' Jh^ black widow may enter irasidences/, but isr usually found in 

, . • J.. . : . \ ^ '--i '^^^^^. 

garages, sheds, outdoor toilets,, culverts, and .similar places ... Its web is 

'• ' "* ■ "'. 

loosely wovfeo^ and irregular*; and at or near ground level. Some of the sub- 
species tend^ to^. i;;xy.e -^way^j^frbm man^.ai|^ seyeral^^f eet from the groufid. 

There are' two otHer, species of wi^^l^ 'whith are less dangerous and found* 
only in Florida. " They -havfe sim^.lar. y&bits'^^cept they tend to live off the ^ 
ground in trees or sJ>|;ubsV . V •* \^ - 

SCORPIONS. . ■ „ ' 

Scorpions are a smalt order of animals whi^ch l?elong to the^^ass Araclinida.' 
along with ticks, spiders, and mites. There are only about 50 spGLcies-in the 
■United States. "Most^of thfese a^e found in' the Southwestv .Scorpions are rare 
north of a liqe, through Baltimore, St.*Louis, Salt Lake City, and San Francisco-. 

Description ^'/k:^^^^^^'' ■ ' . ' " • ' ' .. 

UrrJ^ke 'f^t:]^^ scorpions have an elongate, , segmented abdomen which\ 

e'ttSsv^ft^-^^/^^^^^ ■t'hey have four pairs of legs and 

tha'se and fefiex lar^e pUncers , Vrise/f rom tile combined headland thorax (calXed the - 
cephalothor^>H ' ^TKe^t:ihger, 'and not the pincers , " co^itains v^om>( In the United 
States , mbs.t.- species' of scorpions are nonlethal and are' black, ' brown or gray 
and r^ange in length from one-half inch to seVen and , one-four th 'inches . ^ 

I Only two -species in the jJnited States- ar;^ considered highly, da^ngerous, 

Centr^roides saUlpturqtus'^Ew±^g , ari^;^l^,)^ertsehi^ Stanhnke. Their disitribution 
in this' country ^s -limited to southern At^^j^na. They, can* be recognized by 
their greenis^h-yellow j "^Ifembn. yelll^w^^ a^ spine 'aC the base of 

the stinger. . '-"C. ^^'^l^'^^^^"^ A^' '^^^|Mf"'^7^-^ "^^^ ^'o^ fo .aMength 

of thx;ee inches " v;C;,'i^^^^^i blackish'^ 
stripes along its up'^^^^f 4c^V Bot^&f? thes^ sc6rpi6ns ar<e. very slender 



i 9o 
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Habits ' • / ' 

Scorpions are dry land arVimals and.vare 'not normally found in watery or 
swampy areas . They do require moisture , however , and are attracted to dampl 
areas such as around condensers and evaporators of air-conditioning unit;s. 

• Scorpions Usually hide during the day -and cITing but'at night to feed and, 
.mate. A few species buirrow, but most species live about ground and hide beneath 

stones, logs, boards, rubbish , loose' bark on trees and, posts, and in crevices 

/ ■ « 

between the bases qf palm- tree leaves. \ Scorprons wander, especially during 
early summer, and often entej: house's. ' ^ 

■ . . ( \ 

In houses, they are most commonly found in crawl spaces anjd attics , but^^ 
. ^re also attracted Za kitchens, bathrooms^^and other rooms where water is av^il-"*" 
able. They will also hide in shoes,* clothing and bedding, " ' ■ 

Although^ scorpions are found, iti the warm areas of the .country, they do not 

Ijike temperatures about 90°F. to 100°!^F. When ' attics and sirfilar places get hc^t, 

the scorpions th'ere wi^ll be> driven out and they w;l11 move downward into the 

X . . ^- ' ' ' . . ' . ■ . 

living 'quarters df the structure. . . * * 

Feeding ^ • 



Scorpions*,j^f eed on ^mal V'Spiders and soft-bodied .insects. They will eat w . 
other species of^i^^Mpions and small individuals^ of their _own species. 
Scorpions have po^^^^ye sight' .so they do^ not' stalk or -chase their prey, but lie in 
wait for it arid grab it with their pincers.. Small' insects are, eaten immediately, . 
but larger prey are stung and eaten' after they^ cease to struggle. 



Public Health- 'Importance ^. i. ' 



Scorpions »rarely . sting man,- and.^tfen -only- when provoked.- species, are 

-deadly^} However, a^ll scorpion stigg'ap^^ul^b.e considered 'dange^us . \ , 

Mojp_t„ground s^rpioq^ inject a ?toxi^^^hich destroys ted-blood cells, but 

A* . ' . f, '« * 

f>> which is only .rarely, ^ if ever, fital/ Th'e vendm produces a localized.^ reaction 

(painful swelling and discolcyra^on at the* site of the ^'ting)-, which ^may be 



followed, by mild generalized reactions-^ (sei^iiparalysis Df the tongue) 



I 
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The two highly dangerous sp^ies in the United States inject a venom which T 

primarily affects nervi tissue, and which may. cause death. The Jenom produces '- 

a generalized reaction (numbness near site of , sting, nausea^^tightness of . throat 

muscles, salivation, sweating, semiparalysis o|^J:he .tongue , vomiting., restlesg- 

.^nes^, cyanosis,* and sometimes death) . There is'litXle swelling or discoloration . 

at the site of the sting of our two d^ingerous species.' The yery young and the 

verV old seem to be the most susceptible to scorpion venom, but deaths have been 

recorded at-all ages. • Ther? also seems to be seasonaKvaj^ation in the potency 

of ^sWpTmTvenora, and susceptibility to scorpion- porspn >^ extremely variable., 

eveh among individuals of- the same age; hence, all scorp ion stings shou/d be - 

^ - ' - 

treated by a physician immediately. - ' ^ ' 

- ■ ■ ■ 

Sanitation " 

Loose boards, rock piles. Wood piles and ^trash , ' shquldV^ removed from around 
the bdilding to eliminate harborages. sLumber and fire ^hpi^rth^be stored off 

rs 

3 in and around the building ^will, make /fhe are 

scorpions' 



the ground.. The elimination of German roach populations, and/bj^r^nsect dn- 
festations in and around the building ^will .make /fhe area 4e^attraptive to 



SELF-HELP QUESTIONS ON ARTHROPODS OTHER THAN INSECTS 



Now that you have studied the section, answer these questions. Write ' 
the answers with pencil without referring back to the text.^ i^Hen youare 
satisfied with your writt'en ansivers, see if they are Correct by checking them 
ift the text. 'Erase your answer and write-in the correct answer if your first 
answer is wrong. 



1. 



D^cribe the one characteristic of the following arthropods which help . identify 
tmpir presence. Also list their^amag.es around the home and c^tol? 

a. Sowbugs and pillbugs ' - 



Centipedes 
' \ 

c. Millipedes 



d. JClover mitds 




2. VJhich of the f ol low :h% g^ - mlt; £3^^a^t^c king humanp may. cause - dermatitis? 



^ a. Northern -fowl mite 
■\ b . Mouse mite ^ 



c. Tropical rat mite 

d. Chicken >miite ' 



3. ExplaTn the eg^ to adult ^feve^t^prnent 



DpTne 




.Wha^t.is ^f^rocer ' s -itch?' 



' * V 



■;»> 

* it ■■ ' ■ 



5. What- iSv a, crnfgger and whe^e can their feeding be most intens*e? 



How is the brown dog tick spread from animar to lanimal? ' 
Define a spinneret and ballooning? j , . 

What is the maturity time of a spider from eg^ to adult? . ^ 

What are the two tyges of spiders and how da they differ in feeding 'habits? 

What are the two types of^ dangerous spiders and how do adults di^ffer? 



Snakes- of many kinds find their, way iritp .and under buildings, suburban 
yards, rock gardens and walls^^jjpu-ltry houses 'and oi^tbuildings ,^ and thus become 
a ."problem, for the pest cpntrdM^perator . They are active in warm tempetatuires 
(usually daytirfffe-).'; amj ;h^^Dernate(^^^^^^ the winter in burrows and dens. 

Typical s-igns of snakes>;5&:i^ their sh^d skin§ and droppings. Snake droppings, 
like bi>rd droppings, .usually have whl ceTrarrerla'l at^one"end'. Snakes are^lfmpprtant 
to. fhe pest control operator in that.they frighfen hufnans , bite, kill birds, ar^d 
.jcause odors, in warm we^therV * > 



• / MOI,ES 

Problem Areas 



, , Moles cause pifoblems in lawns , ^o\f courses, gardens, and cemeteries. 

» . -^ " - ./^ 

.Objectional Characteristics • ^ . * ^ . 

. . • . — " * . ^' y" ... ^. ^ V- 

Burrowing is one kind o^, damage moles cJ^ie; this includes mounds, holes, 
runwayS", and garden damage. They open .runways through which meadow mice reach and 
damage ^bulbs , flowers and vegetables. Shrews also may -use their tunnels. 

^Hab its . / . ' ' 

' . ' ' . • • . K • , ,■ 

■ ■ . /• • ■ 

- Moles are subterranean; they rarely conj^ above ground. They construct 

permanent runways*^ along f.ence rows, borders artd/other protected areks — plus 

feeding tunnels which ar,e .constructed at random. Mol6s may burrow Oyider shallow 

foundations, concrete floors, and walls . They, have been reported to-burr^^ 

100 yards in a single night. Moles breed in the spring and -have one lifter of 

three^ to six young^., • . . r * ' - r- 



Natural Foo<fe , 

^ M9les. e^f earthworms and' 'beetle grubs -and other soil inseitf^s.. In .24 hqurs 
a mole may 'eat more .than its body weight in earthworms 



'Signs Df moles are their mounds and runways.. Moles have fine teeth with 



which they ma^ teat, but cannot gnaw, plant stems or roots. The mounds are built 
up like a volcano — through .a central "shaft. Mole ru^^ys-are about one and one-^ 
half inches in diameter and only- a few inches feelpw the surface. 

, ■ • y . ^ • •>* ; 

BATS ^ ' ' ^' 



Description : ' ^ . . 

• V ' . ^ . V • ■ f 

The, bodies of bats are covered with fur.t Their wings are a leathery membrane 
sttetc^hed between* the greatly elongated bones of their front legs and toes and ■ , 
extending, in most species, back along' the sides of the body to the hind legs and 
,tall. Bats are the only ii^airanals that can fly. ^. v , ' 

Habits . * . ' f> 

' Bats roost singly or . in grcJ%ps during daylight ' in sheltered spaces. In 

warm weather they are active from dusk to Just before dawn. All bats in a roost 

leave witnip a few minut each other. Scent on a roost remains attractive to 

other bats fgr a long time — possibly years. Some migrate south in. the colder' 

:months . i ' j ^ , i \ ' ' 

•-.■;</. • " .\- ■ • ' • 

. ; ^^.fs have easily adaptedft^emselves jto living in buildings ^ where they roost 

i_a. attics, wall voids, summer cabins:, basemen^jj.xheat^^^ 

and older residences. Theif^Tpresence may 'be eas"ily<recognized by . their£^'v^; . ? 
segmeated droppings. 'They are readily distinguished from rodent :dTo^pi^g^a<a5j''^^ 
they consist of insect fragments. In addition, grease spots at enhances and roots 
noise, and odor from urine and- droppings are good indicators, of a bat.iriff es tation. 



Feeding . 



Bats feed on live, flying insects.*' 



Precautions ^ ' ^ . ^ si^ - ' , ' " ^ ' \ 

-7——— '. ' . ; V..; .- .-:' " 

V Never handle bats, dead or alive. They have needlelike teeth and can bite 
severely. Bats may be rabid and any bat wh,ich acts-in an abnormal manner sueh as 
fluttering around on the'^round^ should'be avoidfed or handled wfth tongs. • *• / 



Any Vdt causing a bit.e'should be captured^^ with brain intact for ^examination by 
health authorities- .v. 'use beekeeper's helmet, gloves and coveralls when treating 



roost areas 




RATS 



\- ■ 




A 



; ' In the United States tber,e_are two common species of rats, the florway 
.'(brourn or sewer) rat, a^fd the roof (black or ship)^r^t. The Figure above 
shows the differences between them as^well'as the means for distinguishing young 
r&tfs from tnice. Before any attempt is midde to' con-trol . thes^ pests, a thorough r 
understanding jDf their- habits and ^l^abit^t.^, is necessary; ./ 



'A 



Deecription 



The Norway (brown or sewer) rat is found in t^very stdte in the Union. It is 
usually brown above and lighter colored beneath.. Large specimens may mea'sure :^ 
twelve to eighteen inches frpm nose to the tip of outstretched tail, and may 
w4igh over a pound. Thay ' normally stay close to ground., level and prefer/to nest 



in burrows' in the soil. The*N3rway rat is /equally fond^ of fruit, veg^^bles ; • 
^ 'm^ats and cereals: Xheir dropping^ are about three-^hghths to three-fourths ' 



- w %. 



inqhes long and are spindle ' shaped , i.e/ rather pointed at both eVid$ ^ Norway ^ • 

- ' ^" ■ ' ' - ■ .. ' • ' ^ " 

rat droppings may be found along,- runways , . jDut .af^^ most frequently found where T * 

these rats stop -to feat. ' '• * , / ' ' - ' . 

■Fhe'j^iro^f (black or ship) rat is fonand only in the warmer .parts of the ^United . 
♦ States!. ^' It 1'.^ black or tawny and m\^ (or may no,t) be lighter colored beneat-h. ' -« ^ 
^They are^sm'al^^er and more slider in build 'than " t^ie Norway rat, with tails longer than 
their bodie3i OMJ^^ari^y th^y-n^st in-^building's above the gj-ound IqvJ^I ^a^d : are ^ " ."[y • 
seldom found in the same build ing- with Norway rat's/" They prefer fruit' and vege-'' 
tables as food." TheTdroppings. of the ropf^^r^ts afe-* about phree-eighjts to pne-half 

• • * ■ ■ '■ ' - - . , I 

inch l.orig and are sausagV shaped, 'i . g , b^Lunt^ended . They^^are s^tterfed wKerever * / 
,the roof rat travels. ' , ' m ^ ... / ' 

i • • ■ ■■ . • ■ 

Habits and Habitat ' V ' ■ °* ■ i.^. 



Rat5 must have a place, ►to •hide during th^ day., and they cannot mul t ipl5^ .vWithout, u 
a 'plaee to .nes.t^ You should .d-iscove^ these harborag.es ''atid- nes ting pd:acas , if at" v ' 
^11 ppssibleT— ' ' , ; ' '■• ' . . ' . . >^ 

■ • Most buildings have double walls with, spadfes *betw;een them', ^ri^ similar" spaces* 
'b&tween floors and ; ceilings^ These are common hiding places for rats. .Of course,"^^ ./ 
improperly • built shelves,^ cabinets, and work tables, cupboairds, panjtries , . etc . - . ' 
all provide sp&ce' under ^ind"'"behind them just $uited' ta a, rat . \]^iles of stored ' g^p4s • 
proivide many rats .with .homes , especially if^ tTiese are' ' aga^i'tt^y^^^^^S^^ 
Such preferred hiding place^^. should be located and noted, as *' - ^ . : 

part of^ your problem. . .. , . \ "'\ 

. , Roof rats prefer to-nest h^.gh in a buildiBg ahd will usuallj^ W^^ouhd inj ./''^ l . 
attij^J^ath^r than ^basements .:, . ' , . ' ., , *^ .^^ i. « - 

^js^,in soil are ttie preferred -nest'ing^place of ^the Norway r a t^.""' '^injie ' ' 
many buildings have exposed soil in basements ^ . cell^ts ajYd - crawl spacesf/.an in- 
■^pection of a buildihg' is never complete without i thorotfgh check of all' ihe area :\' 
under the first floor. . . .■ , • n ' ' . > ' ' . . 
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Economic Iit^portance. • - ^ ■ v ' ^ 

■. T tt?.^ . . , ^ . . ^ ^ » . .. • ..i.,-. ^« • , ■ \ * V V ■ " ' * . • ' J • . 

. Rat^i- eat* aintf>st; everything . used 'as livestock. With' the.ir''' • ^ 

dropping^ o'tlifeir; uri^ bit -the il^A^irt and hkir^ they contaminate much', much, more 

<ttjah they eat. . 'Such'*pro duct s^' must destroyed or sold]*^ a loss". Daftiaged. pack-^^* 

'agefs must^be r^pair^d or replaced. V '' " * ' « ^ *' ' q ' ^ 

• Damage is usually .easy, to fii;id'--rrli^ fa'ct , .it will " probably b^jpointed out by . 

■ '-X' "'-: ■ ■ :i '^^z ... • ' . ' • "' 

tne cu^tomeir it Gnawing cj^rhajjje- is caysedT the r,ats, in' theix|®ttt:empts to 'get ' ' 
/ food, to gBt nesting^mQterfa^s,;/ get;7tS'h^ic>ugh ^a barrier ojr^ampJby .-to- sharpen 
■ .their teeth.' In 'seaxch^ of . f ood, they tear' open boxes, carpOnk, sacks, o^-, other * 
^ wrVt^gihg^s 6f^ fobd. >' Wf^en maicirig, a nest, feSaie;rats[ may t^ar^up anything useful- •/ 



;Vsu*ch'' a 'Sack*, f*ags _c^^'^ev<en ' clothin f urnifcurfe^'. Holes may ''b^e 

!ignaw^d; through \i?^ll3 -and Ainder; ' tft plast'ex '^re ea'sily " 

^V^^.^^^ sipjij^l^.?^ if . 3n edge is. 

\- available., .f or thein t,b ch^^w onr, >< " ^^^.^.V ' '^r- *. *f vi ' . ' ^ '4 

• ' - To ahd'^^iom the clSm§g.e ydiK wiif probably find traiSi^^^r ■ runwa'ys. gping to . the - 
rat J-fephldirtg' pl'aj^-e^, unless, the- inf e^stat^on' is quite recent: , ThBse ruuwaysi^^^re ^ " 

^-^'^ nearly^ aiyays aio^. wall^;^-^^^^ go but^' into the xjpeni' • Look* for 

.tr^cks,:i^Tid;*'ta4.1' mark§>in; dust.i GreaiSy sm^^grs ;-^'darK''' w ^^PV^ '^.t^~?vhereVr'ats 

, ^ rub,. tHeir bod-i^es repeatedly; ar^ 'e'spe'ci^l'l^ 'li^ely!^;*^^^^^ 

t. und^r^side of 'the. .ehd«' of' fi.Dor 'joists' an bas-ements Hai'r/s -witt*^ selddm b ' " • 

ejcc^dt; in tifeht-^placee wKer^^ the; rats must squeeze** thi^^^ughi^ -v .. -yy- *• 

• A ' -Drobpings ai;e. O'&ual^y easy, tb " f ind and^c^rier&lLy repf ^serit .tjie r^avpr ite. f ^W*- "^'^ 

■ . ■ ■ / '■ \ ^ • /\ ' T:- - ; 

' /r ing places . Rat 6. often carry food to a rprofeected ^pot >in out-of-the-way corner^ - ' 



to -erat it- Dro-ppiiigs accumulate in such\spots, -and ;the prfesenee of fresh, soft, , 

mol^t ,*-g*iis^te]jinig;;rdrop,pir telT you .tha.t.'*rats .have .been. there-Very recently^-/: * 

, ''-Gld'*'dfopplii*g'^%^iAl g 'if- in rf"ii^ist 'piace, will probably be ^- r' ' 

/ mol;dy. v^nv^n^ case,'6.^h;&^^ i^^^ ■ . ' ./ \ ' " " ^ ' ■ 

t . • ■.^■^ - ■.», .■»- ...^-v ■•• . ■ ^ • --^ ^ 

■ ^ ' . • : ■,. "v ■ ■ : V ■■ " ■ ■■<> ^ . ■'. ■ ■ ■■' . ■ ■ A ' ■ ' .J . . ^ *• '' ■ 

^- Indita.tor Jrackdiig^;Powd^^ V '^ V;- ^ " • '. • * ■ ' v . ■ ' " . • 

*'^'t'' O^ii^ "of^^ "ev^i'd^nce 6f tjie ]f)re^?§nce'^bf. jrat^s' i^ j^d, use*- some^ ■ 

\'N'^f^^^rof .iftdicaJ:X>r^ ,tra^ .m^§^ -be? applied- .al*(5ng -^^'sus^ated . t^unway^ - ■ 

^ ■ arid, f e^^^dihg/areas^4^v Aily^^ floTlr" qr.";, taio,* ^pay^ 

■ »'! be "used ' f or* tliis-'piirp^ should iipt be 'used- where i-nsects- mu also'^be '''i^fe 
.;^G(^ntrcrlJ.e^^\becaa^e..it=^ variet;y of i^jsect - 



.,-1?ests,v . 



n^C^^ -y'' -^^^ . 



^ Rats eat the snme « type of food ^that ,we eat, and for pratitical purposes must . 
be able to eat every niplit . Tn looking over a Tat control job, you should 
not only find out whaf and <^/here they are eating, byt alsoconsid^ whether it 
is poS6ible to get all food out of their reach. If 'you can, it will make a 
poisoning job much easier. ^ 

The importance of water to rats is often overlooked. They will drink fror> 
any — even the dirtiest — source of water. Ice box d^g^p pans, uncovered toilet 
bowls, uncoveu^ sewers with water traps, undrained l^^tchen sinks, laundry . tubs , 
flower-watering pans, watering pans for pets, and fish bowls^are just a few of 
the common sources of water fo% rats in buildings. Where there is no source o^f 
water for rats inside a building , -it may be assumed the rats have a source outside 
the building, even though they feed and hide in th^. building. 

Entrances j 

Finally^' you must check the building to see »if rats are going, or cair go,- 
and put of the building. If the- building furnishes food, water and hiding " places , 
the rats in it may not be going in and out. If it does not supply.all- three of 
these nfeeds , you can be sure thfey have access to what they require outside the 
building. Even though- your immediate job be, only to get rid of the rats in the 
building, you should know if the building is rat-tight or not, for future reference. 

In checking the building for rat-tightness >^emember that young-rats may 
enter any jiole more* than one-half inch in diameter; both Norway rand roof rats 



are good - climb^qrs , and both are surprisingly good jumpers. Norway (brown) rats 
are also exc^lent diggers. 

R^.tS^ "genera^y ente'i&^through open doors, open windows, and uncovered se^er 
drains. These entrancJ^ require no effort on the rat's part. Openings around 
(jtility pipes, ^ch ^s water, gas and drain pipes, are also easily found by rats. 

The Norway (brown) rat so •'commV)nly runs through sewers that many peopl^e refer 



to it as t\\e "sewer rat." It will Ave through a sewer trap filled with water, and 
only tight sewer drain covers will stop it. \ ^ 

tf* such rat^penings are not waiting for them, rats will gnaw through wood, 
particularly at the corners of doors and cellar windows. They can usually . 
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tunnel urtder^ shallow foundations and /rea'dily climb rough walls or inclined pipes 

an5J:|ftrir^s to* reach, entrances above ground . level. They have been known to 

/^imb vertkical pipes, gutter drains and the like which are close -to an outsCde wall 

Lb^ ■ . . • 

HOUSE^ MOUSE 



Description 

The house mouse is a small, dark gray rodent. When full grown its body is 
about three inches long and its tail is about the same length. 'Although young 
Norway rats are sometimes mistaken for adult mice, the two are eas'iiy distinguished 
Note that the tail and body of the house mouse are about equal in length, whereas 
the tail of the Norway rat is definitely shorter than ^t he body. The drawings also 
show that the grown house mouse is well-proportioned w^ile the young rat, like 
most -baby animals, has a head and feet- which seem too large for" its body. 

Habits and Habitat 

An important habit , of mice is that of staying close to their supply of food. 
If they can find a, nearby nesting site, they may never travel more than a. few 
feet from their birthplace. This very limited range ^^^\^ activities is due. ^ 
to their retiring nature and becauser-^jJiey do not require *as much waterV^ as do Jmp^X , 
animals. THey usually obtain all the moisture they need from t^eir |oo^"* 

/ \ / ^ 4^:- 

' Favorite nesting, places for mice a;pe in hollow walls, ceiling spates, under J 

or behind cabinets and'^'similar enclose^ft spaces .r Voids in or between stored 

materials, particularly Jacked feeds, are choice home sites for mice. ; , 

Runways are not as easily found as are rat trails. They do, however, tendV ' 
to follow regular patlhs along walls. Normally mice travel these paths in short 
runs from one 'protected spot to another with a shqrt stop at the end of each 
run to see .if the coast is^le^r before starting another run. Mice are capable 
of getting -Through surprisingly small openings. A baby mouse can go through ^ 
hole about one-fou^-th i^ch in diameter, while a th:^e-eighths inch crack, under a 
door, for example, will permit an adult mouse to pass. 



Much mouse damage is.due to their collecting soft materials for nest lining. 
They ar6 particularly inclined to chew up paper and to chew holes in furniture 
.aphqlstering and other forms of cloth materials Damage to flour and feed sacks 
may be very great, even though only a few mice are present. 

Mouse droppings are much smaller than rat droppings and they tend to .be 
pointed at one^, end, whereas Norway rat droppings are equally rounded at b6th ends. 
When abundant, mice l^eave a characteristic, mousy smell, chiefly from their urine. 



V ^ * RATS VERSUS HOUSE MOUSE ^ . 

\^ 

> . ■ ' ■ '.. N • 

The following is a comparison betwe'en the behavior of«/the house mouse and the 

behavior pf rats in general. Once you have id^ntii^ed the rodent, a thorough 

understanding of. its behavio As th e next step toward its control. For practical 



purposes the behavior of the Norway and the 'roof rat is the same, except the 
Norway usually^ burroi^^n the soil an^d the roof r^t usually n^sts above ground. 

Territories ' " • ' - 

Rat& are "social" animals and lj.ve in colonies. Several may use the same 
food and water sources'" and runways. They even nest close to qne another. Rats can 
be cDivtrolled ^ith fewer bait ^placements ^since they do share a food source and 
will travel further for food.. ■ , 

The house mousi!- is more of a **'loner." Each male mouse stakes out a • « 



"territory." In each territory there are one or more^f emales , food and shelter: 
The male mouse does not willingly share his territory with another adult male 
mouse. Mijce can be controlle^fonly with maay bait placements — at least one in 
each male's territory — because of these territories and short distances traveled. 

: •■ ■ ' . ■ ' , . 

Distance Traveled , ■ 

— . 'I • . ' ' 

J The raft will travel no further than he has to for food and water. He will . 
travel 100 feet or mo.re if Viecessary. In urban areas^ rats stay on their own block 
and are usually restricted td smaller areas within the block. 

The size' of a mouse^s territory depends upon the physical arrangement of his 
environment and thfe number of other mice in the- ^rea. The more mice, the less 
territory each has ^ The mouse may not travel more tha* 10 feet from his nest if 

/ ■ : • ; .. . ■ . 

o ■ , . : ^--^ 
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food is close by aridV'ofe if there are many mice in the area. Some mice may* spend 

''^""•-^^ 

-their entire lives in a pallet of feed. ^ • - 

. . ... .. ' . . . 

Activity Periods j 

Rats and mice prefer to come out and feed at night and are most active at dusk. 
' If a building is lighted in the evening, 'activity begins after the lights are *^ 

turned off. Under continuous lights, the rodents will be active during the 
, quietest periods: When living conditions become overcrowded for the rodents, some 

will be active during the day and your customer will see them. This indicates a 

very heavy, in^^estation • . , . 

Feeding Habi^ts 

All ro'^nts feed in accordance with body needs. This is influenced bv 

\ ■ • 

teittperatuce, amount of free water (water available for drinking)'^and the amount 

and kinds of food. .. Although there are exceptions^ we can generalize as followst:' 

. . • ' ■. ' / ' 

• Rats become conditioned to eating a particular food. They approach new 

food with much suspicion and taste' it cautiously. If it tast^ bad or makes | 

them sick, they won't eat it again'. This is "bait 'shyness.. " Once the rat finds 

a food it likes, it will fill ^itself in one feeding, l^hen baiting^you can often 

get effective control by us\ng a bait- that is identical to the food the rats are 

using. If ^a different food is ^used as bait, prebai-ting with „unpoisoned bait for ^ 

several nights will increase bait "acceptance. Rats prefer good (quality food so 

your baits mu&t be as good^nd preferably better than the r.at's regular food. 

Top quality yellow corp. rrieal and oats ^make a good "universal" bait, but no bait 

is best for all situatibns. - . . . , 



Th^ house mouse is not suspicious of new foods and will eagerly sample them. 
•This habit aids you in baiting'' for mice. To offset this, however, mice will go 
back to feeding on other foods if your hs^t is not as attractive., Also, they 
nibble. Beca.use ^they nibble and feed .on many different foods in one^ight, it is 
difficult to get them a lethal dose of a poisoned bait. As with, rats, there is 
i^o "best" ^ait for all situations. Attractive bait^ include pineapple* prunes, 
gumdrops, and peanut butter. • 
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Water Requirements ' ' - T , . 

. ■ > : .., , , ■ * .-. ' % ■:■ ' ; ■ .. \ . 

Rats require free .water "tb drink if feeding on dry foods, such'as grai.*n. 
If you can eliminate their water source, liquid baits are very effective. House • ' " 
mice can survive long periods without -jinking water. If their food, conta^s ^ • 
some water, they don't need any drinking water . Water b_aits_ are readily accepted,, 
however, and ybu may finSf them more useful^ than dry baits jLn some situations ' 

V ■ ■ * ■ ■ ■ , _ . .. ■ 

■ ■ . 

Reactions to Environment ' • ' ' * 

■ ■ . ■ - ■ . . .s< ■ ' ' 

Rats and mice tend to become very familiar with their environment. .The mouse 

checks out his territory at l-east onqe very 2,4 hours, and the rat 'keeps check on 

the area around his nest, food->-^nd water and his runways between them. When diandes 

occur, rats and mice react differently. . - \ 

■ . ' ■ . ■, . / 

^ats are very suspicious of any changes . The^, approach new obj'ects cautiously 

and may even avoid" them the first few days. Even a change in position of familiar 

objects causes suspiciouri. Eventually rats adjust to any change. Therefore, 

they may avoid yW .traps and bait boxes the first night or two. Since the'weak§r 

rats are usually the first -tr^investig^te a change, you will trap or kill the 

weaker, nonbreeding rats first. If so,^all you've done is temporarily reduced the ' 

population. Prebaiting or placing unset traps ahead of time will help overcome this 

reaction. If possible, avoid changing sinything else in the rat's environme/t . 

Changes of light, noise or other factors may upset the rat an^ make him v^ry wary. 

. ' . - ' V. r - y ■ ■ ■ 

The ho;jse mouse react^s.Jo change.by exploring it immediately. He usually 
nibbles new baits as soon as he f inds' "them.. He will investigate traps even though ' 
they are unbaited. In *fac"tV your cohtrbl- success may be. increased if you make ^ 
constant changes in the mouse's environment". Changing baits or the placement of 
baits or traps helps. Although. unbaited traps catch mice, baited ferap^ increase 
, your success. , . , ' , 

Movements , . <• 

Rats are less 'suspiciow^* when first entering a building since everything is ' 
new and they must \earn" the new environment rapidly. You dan most easily trap 
or bait them then. Perimeter control programs work well - besause'^hey "Tntercept" . ' , 
rats migrating into the area when they are more easily trapped or baited. 

0 ■ . 

• . . \ . - .-J— " 
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Once the rat has explored his new home and settled dawn, he becomes 
suspicious of 'changes and is once again wary of traps and baits. The rat 
establishes pathways between nest, food, and water. These pathways are along 
walls, or objects where possible. Irx contir|uously lighted areas, tte rats will 
"move iiL the shadows. Traps ^d baits should be placed along these pathways.^ , 
Sometimes, you, can place boxes or other objects to "lead" rats to a trap or bait.j 
Remember, the rat may be suspicious at first. 

Mice will explare/large areas when moving into an environment. The territories 
established may be smaller than the area originally explored. To encourage mice t^o 
range farther so they find your traps a^d baits, their environment should be 

disrupted as much and as often as practical. PaH^ted stacks in warehouses should 
be' moved and /or restacked on a regular basis. Every time this is done, the mice 
will come out of the stacks and, re-explore the area. This is the time to control 
them with traps or baits. Mice also travel along walls or objects and in 
ij^shadows. ' l^ere studs and sills ar^ exposed, the mit^e will run on the sill and go 
around each s*tud; rats will travel on the floor.' Micfe^don't need to be ."led" to 
traps or baits, but traps and baits should be placed' along their, nprmal pathways. 



; SQUIRRELS y 

Squirrels cause problems in attids and unoccupied areas. They gnaw cables 
and electric witing, cause damage to gardens, are noisy, ^ carry ectoparasites,^ 
bites, and the^r' urine causes objectionable odors. ^ ' 

They are active in early morning and late afternoon, and store food in 

, /J 

outdoor caches. Squirrels don't hibernate. They have a litter of two to seven 
in early spring, sometimes a second litter in August. 

Squirrels eat nuts', .corn, seeds, bark, buds, fruit, bulbs, leaves, insects, 
and birds* eggs. , , . ■ ' j 

Signs of squirrel !r^ctivity include gnawed holes, nes/t materials, damaged corn ^ 
and buds, opened nuts , droppings and tri^cks. Squirr.els are protected ga^e animals 
,in many areas and are protected in some cities. Check with a game 'warden or 
other local authority before beginning a control program. ♦ 
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SKUNKS , • 

Because of their odor, skunks create a particularly bad problem when they 
live near or under buildings^ ^ey are active .principal'ly at dusk and night, 
are poor climbers but-^'good burrowers. They have a range of about jone quarter 
mile. They mate in spring, have one or two -litters of about four young. Skunks 
may live up to six y^ars. 

k skunk's diet consists of grubs, Insects^^^^^gjnaXP rodent^ , ffdg^, fruits,, 
berries, birds,; eggs and garbage. Food may be fresh or spoiled. Its droppings 
•u^ally contain undigested bits of insects, and seed coverings. 

^ If a skunk is aggressive, STAY^^'AWAY it may be rabid. Skunks can squirt 

9 to 10 feet against »the wind. Their aim is excellent and they hav;^ repeating 
action. Traps t^Ja'^^^ill or maim, or the use of violent poisons, may result in 
serioiis odor problems. ' ^ ' 

Skunks ^r]^ protected fur animals in most states. Consult ^ game warden 
before initiating a control program. ' . ^ • 



^ ■ ■ ' ^ SPARROW . , « 

^ - • • / ■ • . ■ . . " • 

The English Sparrow , which is also known as a house sparrow, is an imported 
. ■ ' i» . 

bird. It does not belong to the sparrow family at- all, but to vthe Old 4^o'rld 

weaver finches. They were introduced about one hundred years ;ago and have 

^sptead throu^out most of the United States and Canada^ They resemble ^the 

.true sparrows in size'^a-nd in. their more or^ less giayish-bro^ coloring. The male 

has a black throat wit h whi\e cheeks. - They spend {i&ch. of their, time feeding on 

the ground, and hop but never walk. ^ - i * » ^ 

^ English sparrows are prolific breeders as they aveirag^^about three broods per 
season with four, to seven offspring. pe.r brood. It is oharacteristic^of this 
species that both individuals and flocks operate, 'withi n rather confined areas. 
Some ms^y move to central areas as cities in t*he winter time and disperse to^ the 
'country in the spring; but as -^t^ rule, '"the feeding, nesting' and othec activi*t\e^ 
of these birds occur » in a very much limited area.^ ' , ^ /~ 

English(^parrows cdmpete 'with many biri^S prefeqrred f or^heir^^ jsong of beaut^y. 
Bjeing pugnacious, they drive the more Jesirat^le birds from nesting sites as well 
*a|S from feeding grounds; Their nests are relatively large, and are not only 
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unsightly but often plug drains, gutters and the like and thereby cause 
serio'us damage from overflowing water. In some caseS,* eagih pair of birds makes 

^^^a/^'s.epiarate nest; but in other cases, community^nests are used by several'^ . ' • 

\ families. ^ ' 



^4 The food of English sparrows is i^lmarily seeds, but they may eat fruit, biids 
and emerging plants. Occasionally they.^at insects, but without grea^^ benefit to , 
agriculture. . ' • 



STARLINGS 




■J 



Starlings also were introduced 



f ronF 



Europe. Since their introduction in 



1890 in New York, they have spread to the Pacific Coast and even tolA^laska. They 
are dark colpreB, chunky, short-tailed birds and intermediate in size between r-^ 
sparrows and pigeons. From a distance they appear to be \entirely black, .but 
they are actually flecked with light colors and milch of their dark feathers show . 
irridescent purples and a^reens . ' During spring and summer theirWnodarately lotig / . 
bills a^e bright v^el^low . • Some people confuse starling!^ with blaf:K^bi|ds, bu't 
none of the blackbirds has the short tail or yellow bill. Starlings, unlike/ 
English sparrows and pig^eons, almost always f^ed a relatively great (^stance 

/ ■ ' ' i • ..^ " . ] ' 
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from th^ir r,oosting places. They^aire important preda.tors upon many soil- • ' 

„ dwelling/insects, but will eat seeds'and g|[ain and occasionally destroy fruits. 

There i^s ample evidence fo indicate that some starlings migrate and that 
others do not. In the spring when the nesting season begins, the birds scatter 
to suburban and rural areas. T^y wake" rather coarse nests in tree holes, Kirif 
houses and ^the like. One egg a day is la;Ld until an' average of six or seven eggs 
have been deposited. Most starlings have two bropds per year. ' 

^ Starlings are objectionable primarily because of the:^r habit of roosting*' 
together in large numbers or ne^r f)uildings . Thefee roosts are the source of 
much noise and dirt. Since starling control is ^ar^ely limited t\^eventing ' the 
birds from using certain trees and buildings as toosts, 'it -is necessary to- understand 
^ stalling roosting behavior^. Flocks to be controlled should be observed and their 

movements recorded. ^Typically, the roosting' behavibr of starlings is as follows. ' 
- During* the bre*eding season when the mated birds are dispersed ^nd caring for their ' 
young, a few "bachelor" W^^ds ' travel together between th^ir roosts and feeding ; 
grounds.^ As the young bWds of the fir-st brood learn' to shift for themselves, they 
Join the "bachelor" birdst Later, the'^^ecoBd brood of young and - the parent birds 
join these roosting flockk^ The gjreat increase in the size of the starling flocks 
a^bout, midsummer indic^fes th^ the parents and. their second -^jrood " of offspring 
have joined tfheWoost\. ^From then uhtil late^in the-fall/ starlings use the 



summer roosts v^hich are ^ften in trees. ll appears that ^^cidu6us . trees^ such «as 

the Norway maple are well suited for starlings ^^^^ summer. ' * 

Migr^ation may occur when the birds leave their summer roosts. Those which 
remain in an -area usually ' shif t their roosts to city buildings which they use 
throughout the winter, ' ■ 

V \ J ■ ' ^ \ ' > / • \. ■ ^ 

.In their daily c^le of movement, starlings leave th^ir roosts rapidly a^out 
Siinrise. They fly in flocks over 'fairly well-establishe-^^ flight lines^and for -\/ 
distances up to 50 or 70 miles. In the e^^ning, those farthest from the roosts j 
are the first to^urn ba^ek so thai all reach the |en,eral vicinity of the roosts * 
approxfmately the same time/ The time for entering and' leaving 'roosts apparently 
IS controlled by light intensity. . . . ' ■ - 




SELj^-l;lELB<QUESnONS ON VERTEBRATE PESTS 



Now 'Xhat you have studied the secjiion', answer^hese q-de^tions. Write 
tlie arisswers with pevfj^il without r^ferri^g back to the text. When you are 
satisfied with your written answers, see 'if thqy are correct by checking them 
in the text. Erase your^nswer and write in the correct answer if your first 
answer is 'wrong.. . • " ' ' 

•-. • - r ^ ' 

■ . ^ ^ 

1. Where may- si^kes ,be eixpected to spend the winter? , 



2* is the natura^l food of moles' and descr-i^be their^. burrowing habits: 

'1 



3. Describe the rpostirtg habits^ of bats; 



4.* Can bats be rabid/and what precaotions should be taken in handling them? 



.. 5. Explain the identifiable characteristics and feeding habits of the Norway 



rat, roof rat, /and house mouse: 



/ 



J 



^ Where may N6i;w^y rats and^roof rats be expected to nest<i? 

i\ ■ .- : ' ^ ■ ' ■ ' ' ^ ■ . ■ 

7. How may fecal pellets be identified comparing the three rodents mentioned 

in questio^n No. 5? " * / . :^ ' y 



8. What "^re / the wat,er needs "of rats compared to mice? 



4^ 



gL.- Describe the feeding/habits of mice and r4ts a^ it affects control 



V 



• 1 
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10. Doeg contrc>^,df squirrel and skunks require local permits? 



.11; Describe the best methods of "skunk^ removal : 



12, How do feeding and nes ting ^habits, differ dt>mparing^^ 

English, aparrow? ' / * - . 
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